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EXECUTIVE SUMMARY

Every year employers dnd employees jointly invest a massive amount of

resources in on-the-job training. Despite its importal.ce, very little is

known about the determinants of on-the-job training, its magnitude and

distribution, its impact on productivity and its relationship with wage

rates, earnings, and labor turnover. This report contain:, studies of the two

large-scale national survey databases that have rich information on on-the-

3oto traininy. The first is the National Employer Survey that has detailed

data on training activities and productivity measures, and the second is the

supplement to the 1933 Lurrent Population Survey.

In the past, the absence of data containiny direct measurement of time

devotee, to on-the-job training and the productivity of individual workers has

forced economists to treat hoth on-the-job traininy and its primary outcome,

improvement in productivity, as unobservable. Training has had to be proxied

by imperfect indicators such as tenure on the job or a proxy for wort exper-

ience defined as years since the completion of schooling. The only outcomes

that could be studied were wage rates and turnover.

Stuaies consistently have found positive associations betImen tenure and

wage rates. Human capital theory explains these associations as arising from

...raining which causes productivity to rise and, therefore, the wage rate to

rise. However, the implicit assumption behind this logic, that wage rate

coinciaes with the worker's maryinal productivity, is not necessarily sup-

ported by the data. Indeed, some emOrical work (Medoff and Abraham 1981)

rajects a one fo. one :Jationship between wage rates and productivity.

In oraer to examine the effects of traininy on productivity, direct

measurerents of training and productivity are needed. The first four chap-

ters of this report examine the various outcomes and determinants of on-the-

job training in the ear4 period of employment from a unique data set that

awitains direct measurements of traininy activities and productivity yrowth

from d survey of 3,800 employers conducted in 1982.

In the first chapter, a theoretical model of the firm's training decision is

presented and its prediction on waye-productivity profile is tested. Chapter

xv 13



2 describes the magnitude and distribution of on-the-job training. In chapter

3, various outcomes ot on-the-job training, productivity, wage rates,

turnover, and promotion are analyzed, and in chapter 4, the returns from

training are estimated from disagyreyated data classified by the six occupa-

tional groups. In chanter 5, data from the 1983 Current Population Survey is

analyzed to describe the distribution and effects of training. Finally,

chapter 6 discusses policy implication derived from the analyses.

The tl',2ory explains the determination of on-the-job training and the

compensation package that distributes the cost and return from the training.

It is assumed that (1) there are two distinct types of skills, general and

firm specific, that are produced jointly; (2) the training firm can accurately

measure the amount of general training received by its workers, but other

firms cannot; (3) workers are not able to borrow money at as attractive rates

of interest as their employers; and (4) the compensation offered by a firm has

a bigger effect on a job seeker's decision to take a job than on whether to

quit a job at a later time. These astwmptions about the environment in which

truining and compensation decisions are made are combined with a model ot the

competitive labor market. We get the following predictions about time pattern

ot compensation.

employers bid for new employees by offering front-loadea compen-
sation packages. Since most workers have a stronger desire to
have a dollar now rather than later, the firm can use its borrow-
ing power to offer new employees a wage package that pays in
advance of performance. Moving allowances are a clear example of
this phenomenon, but the same thing is also accomplished by offer-
ing hiyhe starting wages and by raising wages with tenure by
less than the rise in the productivity net of training costs. The

tendency of firms to front -load compensation is greatest when quit
rates are not very responsive to the second period wage and when
there is a big difference between the worker's and the employer's
ability to borrow.

Compensation tends to be front-loaded if the people who stay at a

firm find that the attractiveness of alternative jobs falls with
tenure on their current job. The factors that have this affect
are costs of job search or job changing, an underestimate by other
employers of the amount of general training received, and the
tendency of those with the better alternatives or the greater
dissatisfaction with their current jobs to leave and of those with
less attractive alternatives and greater satisfaction with their
current jobs to stay.

14
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e Front-loading of compensation is yreater when the second period
wage has a greater proportionate impact on the probability; and
the employer will keep a worker that he or she has on the
probability the worker will want to stay.

Anything that raises productivity in the firm but does not raise
it outside the firm, will raise the wage in the second period, bu
not by as much as productivity at the firm increases. Two factors

producing this .ffect are training that is specific to the needs
of the employer and the ability of the firm to fire the least
productive enployees. Here again the result is a front-loaded

wage package.

General training, which raises productivity both inside and out-
side of the firm equally, results in wages being increased along

with the rise in productivity net of training costs. Post-train_

my wage rates will have to be higher, and starting w.ge rates
will consequently be lower by a compensating amount.

A front-loaded compensation package means that at first the firm is

investing more in training. Later in the worker's tenure, these investments

pay off, and the employee's output exceeds the wages paid. If the worker

quits before the return from the investment is recouped, the employer incurs

loss.

Theory predicts that most compensation packages will be front-loaded, or

in other words, wage rates will rise more slowly than productivity net of

training costs when training is entirely general. This prediction contrasts

with the predictions of becker's theory of general human capital, Lazear's

agency model, Jovanovic's sorting model, and Salop and Salop's self-selection

model. These models all predict that when tralniny is general, wages will

rise at a rate that is at or above the growth rate of the productivity net of

training cost. Data on the yenerality of the training offered and on the

growth of wages and productivity of 1,493 recently hired workers were used to

test these competing theories.

Training seens to increase the productivity of new en4iloyees. During the

first 2 weeks, the typical new employee at firms offering general training is

reported to be only 59-60 percent as productive as the typical worker with 2

years of tenure and experience. During the next 10 weeks at the firm, the

typical new employee's productivity is reported to be 79 percent that of a

worker with 2 years of tenure. The reported productivity of new employees

increases more rapidiv in the first month or so than it does later. Estimates

xvii 15



of the ratio of the worker's productivity after 2 years of tenure in the job

were made by combining these productivity ratios with the earlier reported

estimates of training investments. The central hypothesis that the produc-

tivity net of training costs rises more rapidly than compensation, even when

training is reported to be completely general, was then tested under a variety

of assumptions about the appropriate scaling and measurement of productivity

net of training costs. These tests produced a decisive rejection of the

hypothesis that compensation for jobs reported to offer completely general

training rises at a rate that is equal to or greater than the rise in the

productivity net of training costs.

The theory also makes sane important pr'iictions about the determinants

of investment in on-the-job training:

Finns and workers will invest more in general or firm specific
training when interest rates are low, when separation rates are
low, when other employers recognize the quality of a firm's
training, and when costs of investment are deductible in the
year incurred.

Decisions about the provision of specific human capital in-
vestments depend upon the interest rate the fine must pay to

borrow money. The fact that the costs and benefits of specific
human capital investments are shared does not mean that decision
making about the amount of specific training is shared. The

interest rate the employee faces does not affect the decision.

When the quality of general OJT provided by an employer is not
accurately perceived by other potential employers, the costs and
oenefits of the training are shared between employer and em-
ployee. Also, the level of investment is influenced by the rates
of interest faced by both the employer and the employee.

Workers and firms tend to undetinvest in general training. This

occurs for three reasons.

--The workers either cannot borrow to pay for their on-the-job
training investments or must pay extremely high interest rates

on any money they might borrow.

--Other employers do not accurately perceive general OJT
received by the worker and as a result do not fully compensate
the trained worker even if he or she receives good training.

6



--If a minimum wage constraint is binding, the starting wage on
a job will have to be higher than it would otherwise ha,Je

been. This increases the cost of training and thus reduces
the amount of training. A second impact of the minimum wage
is that the rise in the starting wage is partially
compensated for by a fall in the wage rate in the post-
training period. This increases the quit rate, which in
turn reduces the payoff to training and, therefore, the
amount of training.

If the interest rates fad% employers are higher than the social
discount rate, there will also be underinvestment in specific
training. The degree of underinvestment in specific training is
considerably smaller than the underinvestment in general training.

The magnitude and determinants of on-the-job training, productivity

growth, and the rate of wage growth are examined using the National Employer

Survey data in Chapter 2. Cross tabulations are presented by occupations,

establishment size, industry, relevant work experience, age, and schooling.

The following patterns are found from the tabulations:

During the first 3 months, new hires spend an average of 49.3
hours watching others do the job, 10.7 hours in formal training
programs, and 51 hours receiving informal training by co-workers.

Uccupat:on has a big effect on the amount of training that new
hires receive. During the first 3 months, the time devoted to
training a service worker is equal in value to 2U percent of that
worker's potential productivity during the period; the percentage
is 38 percent for blue-collar jobs, 45 percent for clerical jobs,
and 50 percent for professional , managerial, and sales jobs.

Productivity of new employees increases quite rapidly. The rate

of growth is roughly one third in the first 3 months. In low-

skill occupations such as blue-collar, service, clerical, and
sales jobs, growth rates in productivity from the 4th month
through the end of the 2d year, however, are much smaller than in
the first 3 months. In the high-skill occupations, professional
and managerial jobs, productivity growth continues after the first
few months at a higher rate than in low skill jobs.

xix



;raining investment is large at both ends of the establistink,nt
size distribution. Large firms (more than 200 employees) al(
small firms (less than 1U employees) devote more time to tr?lning
than do the medium-sized firms.

Productivity growth shows a positive association with establish-
ment size. The snallest firms show a 29 percent increase by the
end of the first 3 months and a further 26 percent increase over
the course of the next 21 months. The largest firms report a 49
percent increase in the first few months and a 34 percent increase
during the next 21-month period.

Training investment shows large variation across industries. Min-
ing, retail, and construction industries provide the least train-
ing. The industries that offer the most training are finance,
wholesale, and manufacturing. Industries that offer more training
also seem to experience larger increases in productivity.

New employees with more schooling and vocational training take
jobs that require and offer more intensive training. Those
who have received college degrees receive 4U percent more training
than those who have only a high school diploma. Furthermore,
those who do not complete high school receive 4U percent less
training than high school graduates.

In order to examine the determinants of training, multiple regressions

were also estimated. The two indicators of training included a measure of

training requirements--the log of weeks to become fully trained when the

workers do not have any previous work experienceand a measure of training

intensity--the log of the training index in the first 3 months of employment.

The factors that had significant positive associations with training

requirements were the following:

Importance of vocational education
General education requirements for the job
Value of capital used in the job
Full-time work
Weekly work hours

xx
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Significant variations in training requirements were also found across

occupations and in response to the proportion of the firm's work force- -

white- collar workers and craftsworkers.

Ne* employees experience dramatic improvement in productivity in the

first 2 years of employment at a firm. A part of this productivity growth is

due to learning by doing and would occur even if no training is provided.

Formal and informal training are responsible for a major portion of the pro-

ductivity growth, however. What is the rate of return to these conscious

efforts to train new employees? Which training methods are most effective?

.Uur study of the impact of training on productivity growth found the

following:

The marginal rates of return to training are apparently very
high, averayiny about 3U percent. However, the rate of return
decreases as the intensity of training increases.

Evaluated at the sample mean values, informal training by co-
workers has the hiyhest rate of return. The rate of return from
the other throe types of training is in descending order as fol-
lows: watching others do the job, informal on-the-job training
by management, and formal training by management. However, the

returns from training vary by establisfenent size. In large

establishments, formal training by management tends to have a
hiyher return and informal training and watching others are less
effective than in smaller firms.

Under th_ assumption that training is simultaneously determined
with produ:tivity growth, the estimated return from training
from the two stage least squares models is much higher than that
obtained from the ordinary least squares models; however, the
statistical significance of all coefficients diminishes as

well.

The theory presented in the first chapte" predicts that jobs with a yreat

deal of training will tend to have lower starting wage rates and higher wage

rates once tre training is completed. In the second section of chapter 3,

this prediction is tested by regressing wage growth in the first 2 years on

the training variables, after controlling for various worker, term, and job

characteristics. The results show significant positive associations between



training and wage growth. Furthermore, the growth of wage rates due train-

ing is much smaller than the productivity growth due to training, supporting

another prediction of the theory. An additional 100 hours of training raises

productivity of typical employees by 1U-2U percent but raises the wage rate by

only 2.6 percent. This result confirms empirical findings presented in

chapter 1 on front-loaded wage profiles which is based on simple bivariate

analyses.

Employers place. high priority on hiring individuals with relevant work

experience and relevant occupational training. This behavior is based on a

belief that those who have had previous training are likely to be more pro-

ductive and to require less training. Are these beliefs justified? by

comparing individuals entering the same job at the same firm who have dif-

ferent amounts of previous relevant experience and job training, the beliefs

were tested. The main results from the analysis are the following:

Relevant work experience significantly increases the productiv-
ity of new hires and reduces the time required to train them.
Five years of relevant experience raises productivity by 25
percent in the first 2 weeks, by 15 percent over the next 10
weeks, and by 8-9 percent at the time of the interview. It also
reduces training by one-third and raises the productiOty net of
training cost during the first 3 months by 44 percent.

Five years of experience considered irrelevant by the employer
is associated with productivity being lower by 3 -b percent, but
it does not have any significant effects on traininv time or
turnover. It is, however, associated with higher wage rates.
The effect of irrelevant experience on wages is about ohe-third
the effect of relevant experience.

b starting wage rates are b.4 percent higher for those with 5
years of relevant experience. This additional cost to the
employer, however, is considerably smaller than the benefit of
hiring such a worker--a 44 percent increase in productivity net
of training cost in the first 3 months.

Workers who have had vocational training that is not relevant to
the job are slightly less productive in the first 2 weeks and
required slightly more training than people who have had no
vocational training. Workers who had had relevant vocatioial
training are significantly more productiveERitially and at
the time of the interview and also require less training than
those with no vocational training.



o The effects of relevant vocational training are largest for
those with 1-3 years of college. It increases productivity in
the first 2 weeks by 13 percent, reduces management training
time by 35 percent, and reduces overall training time by 22
percent. Vocational training at these institutions produces
small increases in quit rates, moderate reductions in
involuntary turnover, and small increases in tenure. Overall,

productivity net of training cost during the first 3 months
increases by 22 percent, and wage rates are 8 percent higher for

tnose with relevant vocational training.

One-fourth of the total variation of traininy intensity is found in

variation across people occupying the same position at the same f:.m. Firms

recoynize that some new hires require more training than others and adjust

their training efforts accordingly. Workers with previous work experience and

relevant vocational traininy require and yet less on- the -job traininy. Those

viewed as more promotable often get more training to prepare them for the

broader responsibilities they will have in tne future. When the company

and the job for which the worker is being trained are held constant, what

impact does variation in training have upon productivity wage rates, turnover,

and promotions? The last 4 sections of chapter 3 address each of these issues

in turn. the analyses are based on the comparisons of two different workers

hired for the same position at the same firm.

Main findings from the analyses of effects of training on prcductivity are as

fol lows:

Training has siynificantly laryer effects on productivity at

large firms than at snal' firms. Thl elasticity of productivity

with respect to training is 0.14 at companies with 19 employees
and 0.36 at companies with 200 employees in the logarithmic
model. The magnitudes of elasticity are smaller in the linear
model but the relative effects of firm size do not change.

Training received from supervisors has considerably smaller
effects on a worker's productivity than the traininy received
from co-workers or through other formal mechanisms.

The effects of training and learning by doing on productivity
decrease if the worker has had relevant training in private
training institutions. This suggests that training provided by
tnese institutions is a close suostitute for employer - provided

on-the-job training.



The next issue, addressed in the fifth section, is whether firms adjust

tne wage rate to reflect tne individuals' productivity and traininy reyuire-

ments. Holding tL constant, offers of starting wage rates and the cur-

rent wage of fob incumbent; are expected to depend on worker characteris-

tics such as schooling, work experience, and gender, which also influence

worker's productivity. is the dependence a function of wage setting based on

the firm's prediction of worker productivity or on the observed productiv-

ity?

In order to examine the extent to which wages reflect actual differences

in productivity, starting and current wage rates are regressed on realized

relative productivity scores, an index of the training, and other worker char-

acteristics. The results show that (1) no significant association exists

between starting wage and initial or future productivity; (2) more training

provided is associated with lower starting wage; (3) worker characteristics

have a siynificant impact on the starting wage; (4) the current produc-

tivity has a positive eff ;t on current wage rate, but productivity in the

first 3 months does not have any significant impact on the current wage rate;

and, (5) the elasticity of the wage with respect to producitivity is below .2.

These results suggest that employers adjust wage rates to available in-

formation reyardiny each worker's productivity. In determininy the starting

wage rate, the source of informat'on is worker characteristics, which are the

best, though imperfect, predictors of worker's productivity in "ict early

employment period. Later, the weight placed on those characteristics declines

and wage rate is adjusted mainly to observed productivity but the adjustments

only partially capture the differences in productivity.

The next issue is, What impact does the productivity of a worker and

training received by that worker have upon turnover? A worker's performance

is only partially reflected in wage growth. Employers may also respond to

productivity differentials between workers by promoting the most productive

and firing the least productive. How responsive is turnover to productivity

differentials? The impact of training and productivity on turnover was

examined and the main finding were the following:
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Higher productivity in the early period of employment is
associated with lower probabilities of both voluntary and
involuntary separation and longer expected tenure. Less

productive workers are more likely to quit, but it is in the
probability of beinJ fired or laid off whe*e large differences
show up.

Turnover is less responsive to productivity differences in
large unionized firms. One standard deviation increase in pro-

ductivity score raises expected tenure by 27 percent at small
nonunionized firms; by 13.5 percent at large, non-unionized
firms; and by 6.7 percent at large, unionized firms.

Training seems to have a positive effect on expected tenure.
The elasticity of tenure with respect to training is about 0.12.

The final section of chapter 3 examines the impact of productivity and

training on promotions. About one-third of our sample of new hires was pro-

moted before the date of interview. The variable with the largest impact on

promotion was productivity during the 3d-12th weeks of employment. Those who

were 15 percent more productive in this period were 13 percent more likely to

be promoted. Low productivity in the first 2 weeks, however, does not in-

fluence a firm's promotion decision. Also, workers who receive more training

are more likely to be promoted. This association is stronger at larger

establishments.

We have just seen that those who receive more previous training are more

productive in the first few weeks of employment. If previous work-related

training is complementary to on-the-job training, the firms will invest more

resources in training these better prepared workers. On the other hand, if

previous work-related preparation is replaceable by on-the-job training to

raise productivity, the firms tend to invest more in training less prepared

workers. The degree of substitutability depends on the technology employed by

the firm, industry, and occupation. In chapter 4, in order to examine the

degrees of substitutability across occupations, the data are analyzed by

disaggregating them into six occupational groupsclerical, sales, service,

retail, crafts, and management. The relationship between training activities

and productivity growth is examined under the hypothesis that within the same

occupational group, productivity scores are measured in comparable units.
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In order to examine the substitutability of on-the-job training and

previous work related preparation, three models describing terms' training

decisions and their predictions of on-the-job training and productivity growth

are presented. The first model assumes complementarity, the second model as-

sumes substitutability, and the third model assumes independence. The estima-

tion results support the prediction of the model in which previous training

and on-the-job training are assumed to be substitutes, Specifically, the

following is tound:

o Those who are more productive in the very beginning of employment
tend to receive less training in the first 3 months of employment.

Across occupational groups, the marginal return from training is
high if the new hire's initial productivity is low, and it is low
if the new hire is more productive in the beginning.

These findings suggest that in the first 3 months or so of employment, it

pays for firms to invest more resources in training less productive workers

than to invest resources in training workers with higher initial productivity.

In other words, low productivity in the initial staye of employment can be

compensated for by on-the-job training.

Also, variations in the marginal return are found across tne six oc-

cupational groups. Occupations that require more training--crafts and

management--tend to have lower return from on-the-job training measured as

improvement in productivity. In the low-skill occupations--clerical, sales,

service, and retail--the marginal returns are high. This result, however,

should be interpreted with caution because of the short time period over which

training was measured.

In chapter 5, 1983 Current Population Survey training supplement data

are examined. The analyses focus on the determinants of the prior training

before obtaining the job and on-the-job training after joining the firm, and

on association between training activities and earnings.

The supplemental survey asked workers whether they needed specific skills

or training to obtain their current (last) jobs and, if so, whether this

training was obtained from a school, formal company training, informal

on-the-job training, the armed forces, a correspondence course, or other

sources. These workers were also asked if they had taken any training to
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improve their skills since obtaining their present jobs and, if so, how that

training was received.

The first section of chapter 5 presents cross tabulation analyses of the

relationships between individual characteristics and these two types of

traininy. Major findings from the tabulations are as follows:

Approximately 54 percent of respondents needed specific skills or
training to obtain their jobs; about 35 percent had taken skill
improvement training in their current jobs.

Informal OJT was mentioned most often as a source of qualifying
and skill improvement training. It was listed as a source for 51
percent of the individuals who had needed qualifying training and
41 percent of the individuals who reported skill improvement
training.

Schools were a source of qualifying training for 50 percent of the
respondents who needed such training to obtain their jobs and 33
percent of skill improvement trainees. Among school-based
programs, 4-year or longer college programs accounted for the
largest share of school-based qualifying and skill improvenent
training.

Training in a formal company program had quite different
characteristics from school-based programs. It was shorter in
length and comprised of fewer courses. Most of such training was
taken off-site--55 percent for formal company training that was
reported to be qualifying training and 67 percent for skill
improvement training.

The following common patterns were observed between individual
characteristics and the likelihood of reporting training. These
relationships did not change even when differences in occupations
were taken into account:

--Age of worker had a curvilinear relationship with training
likelihood in which prime age (25-44) individuals had the
highest likelihood of reporting training

--Blacks reported significa,:ly less training than other races

--Males and females had similar likelihoods of reporting training;
although females had fewer sources of school-based training

--There was a strong positive relationship hold between education
and reported training

--Workers in the West had more training than the workers in other
U.S. census regions.

--Job tenure was positively associated with training.



About 3 percent of the respondents who had training received it
through a government program such as CETA. Over 6 percent of
blacks who reported training had obtained it in government-spon-
sored programs. Over 5 percent of workers inservice occupations
and almost 9 percent of workers in the government sector who
reported training :-eceived it through government-sponsored
programs.

Employers paid for about 19 percent of school-based training.

In the second section of chapter 5, the determinants of participation in

qualifying training and at-job-traininy (skill improvement training received

on the job) are examined. Dummy variables for participation in the two types

of training were regressed on occupation dummies, industry dummies, and an

extensive list of variables representing socioeconomic status, demographic

characteristics, schooling, and work experience. Also, the effects of train-

ing on earnings were examined by regressing earnings on dummies for the two

types of training and other various worker characteristics. Major findings

from the analyses are the following:

Occupations that require more qualifying training also tend to
provide more skill impriving training on the job. The occupa-
tional categories with high likelihoods of training are health-
related occupations, educator, scientists, sales representative,
finance occupations, and business occupations. Occupations that
require less qualifying training and provided less skill im-
provement training are construction laborer, helpers, cleaners,
and freight, stock, and material handlers.

Among industries, justice, public order and safety, and national
security are most likely to require qualifying training and to
provide skill improvement training.

There is a high correlation between an occupation's or indus-
try's likelihood of requiring qualifying training and its like-
lihood of offering skill improvanent training.

Female non-heads of household, whites, those married with spouse
present, veterans, self-employed workers, and those living in-
side standard metropolitan statistical areas are more likely to
receive qualifying and skill improvement whereas male non-heads
of household, Hispanics, part-time workers, and those who never



married were least likely to receive training. Since the sample
includes only those currentl,y employed, some of these results may
be attributed to sample selection effects.

Years of schooling through the master's level increase the proba-
bility of skill improvers lit training. There did not seen to be a
sheepskin effect from getting the high school diploma or tne col-
lege degree.

Any experience at the current fir.n increases the probability of
receiving skill improvement training, but any non-firm experience,
including that in the current occupation, reduces that probabil-
ity, particularly for males.

in regression models controlling for eemographic variables, years
of schooling, and experience, full-time workers with only quali-
fying training hive 16 percent higher earnings. those with only
s011 improvement training have 12.9 percent higher earnings, and
those with bott, types of training had 22.2 percent higher earn-
ir.gs. When occupation and industry are controlled for as well,
these firures fall somewhat to 10.5 percent, 8.8 percent, and 15.8
percent, ,espectively.

Controlling for training increases the earnings advantage of being
male from 14.1 percent to 16.3 percent, and decreases the earnings
advantab: of being white (vs. black) from 8.0 percent to b,4 per-
cent. Controlling for occupation and industry as well reduces the
male effect rack to 14.1 percent and further reduces the white
effect to 3.4 percent.

The individual effects of types of qualifying training on earnings
are 6-3 percent for schooling, 9.8 perceat for formal company
training, 9.7 percent for informal OJT, 4.8 percent for armed
forces training, -2.5 percent for correspondence courses, and 5.7
percent for other training. For skill improvement training types,
the earnings effects wire 10.4 percent foe schooling, 10.8 percent
ffl" formal company training, 4.6 percent for informal OJT, and 6.9
percent for other training. Those with more tnan one type of
training genarJly have a net earnings effect that is somewhat
higher than the sum of the individual eUcct.
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Among significant features of qualifying training in the form of
scnooling, high school vcnational programs reduce current earnings
by 4.7 percent, 4-year cologe or university schooling increases
earnings by 4.7 percent, and completing the program increases
earnings by 4.8 percent. Apprenticeship programs in qualifying
formal company trainii. y increase earnings by 7.9 percent. Employ-

er-paid skill improvement schooling related co a 5.0 percent
higher earnings and CETA-type skill imorovanent schooling to 8.9
percent higher earnings. However, CETA-type skill improvement
provided through formal company training reduce earnings by 10.4
percent.

Years of college- and master's-level work increase earnings wheth-
er or not they are considered qualifying or skill improvement
training, and post-master's work increases earnings if it is qual-
ifying training, but decreases current earnings if it is skill
improvement training.

The presence of qualifying formal company training reduces the
earnings return to years of experience in the current firm and
occupation, but that sari?. return is increased by the presence of
skill improvement school training.

The last chapter, Chapter 6, discusses policy implications derived from

our analyses in the previous chapters. From the point of view of public poli-

cy, the most important conclusion fran the analysis of on-thejob training is

that employers and employees underinvest in general on-the-job training. This

occurs for five reasons:

Other employers receive some of the benefits of the training.

Other employers do not perceive accurately the quality of the
general CJT received by the worker and, as a result, do not fully
compensate the trained worker if he or she receive good training.

The worker's discount rate is considerably higher than the social
discount rate. This occurs because workers typically cannot
borrow at reasonable interest rates to finance consumption while
they are receiving training in the early stage of employment.

The tax rates faced by the worker when the returns to the invest-
ment are being received are typically higher than the tax rates
when the costs are being incurred.

If a minimum wage constraint is binding, the starting wage will
have to be higher than it would otherwise have been, and this
increases the cost of training and thus reduces the amount of-
fered. A second impact of the minimum wage is that the rise in
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the starting wage is partially compensated for by a fall in the
wage rate in the posttraining period. This increases the quit
rate, which in turn reduces the payoff to training and therefore
the amount of training.

The first section of chapter 6 presents empirical evidence that workers

getting paid the minimum rage tend to receive disproportionately less training

than workers whose wages are above the minimum. It is found, when the minimum

wage constraints are binding, that paying the minimum reduces training inten-

sity by an average of 25 percent. Productivity growth is lower as well.

Binding minimum wage constraint is associated with lower productivity by about

5 percent in the post-training period. Also, it reduces the growth of

productivity by 12-17 percent.

If there is underinvestment in general OJT, we would expect to find

private rates of return to OJT to be very high. Indeed, the studies that

estimated the return to OJT investments by workers find that rates are very

high. For instance, after adjusting for inflation, the real rate of retur,i to

OJT investments by the worker is 12.6 percent per year for those who went to

college and 19 percent for those who did not attend colleye (Rosen 1982).

These rates of return are considerably higher than the real rates of return of

about 4 percent on corporate bonds and of about 5 percent for schooling.

Additional evidence comes from the fact that the employers interviewed in the

1982 survey report that new hires are 32 percent more productive on average in

the 3d-12th weeks of employment than in the first 2 weeks. This implies that

the average rate of return for this training exceeds 100 percent. Employers

also reported that productivity typically increases another 26 percent over

the course of the next 21 months.

How might the government induce firms and workers to increase investment

in general on-the-job training? Since the returns to training cannot be

distinguished administratively from other labor earnings and profits, lowering

the rates of taxation on these returns is not a feasible policy °Won.

Policies promoting general on-the-job training either remove artificial

barriers or subsidize the costs of the investment. Nine different approaches

to increasing on-thp-job training are discussed.
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The lowering of labor turnover is one approach. The investment in
training during the first 3 months has an average value equivalent
to 1.5 months of output by an experienced worker. When a separa-
tion occurs, much of this investment is lost, for most of the
skills taught are either not useful at other firms or are not re-
cognized and rewarded .ky other firms. The fear of losing one's
investment depresses training. Turnover would be reduced if job
seekers were better informed about the jobs they are applying for
and employers were better informer' about the applicants they are
hiring.

A second approach is to educate youth to seek out jobs that offer
training and opportunities for upward mobility and to encourage
them to deemphasize the starting wage in making decisions about
where to work.

A third approach is to inform job applicants of the training that
will be provided by various employers. School placement officers
and other placement personnel should learn about the training that
is provided by different employers and should share this informa-
tion with their students and use it in steering them to employ-
ers.

A fourth approach is to encourage firms to increase their hiring
of inexperienced workers and the training that is provided to
them. The worker would share in the costs of this training by
starting at a lower wage. The wage would be raised as the
worker's skills improved.

A fifth approach is to improve current systems of certifying the
quality of on-the-job training. The best way to accomplish this
would be by offering industrywide competency-hased training and
certification like that currently existing in banking and
construction.

A sixth approach is to allow jobs that offer considerable general
training to pay wage rates below the legal minimum.

A seventh approach is to make workers who are undergoing a sig-
nificant amount of general on-the-job training eligible for low-
interest guaranteed student loans.

An eighth approach is to encourage public educational institutions
to provide more training at the work site that is custanized to
the needs of the particular employer.
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A ninth approach is to provide government subsidies of on- the -lob
training. This might be accomplished by--

- - expanding JTPAis UJT training contracts,

--making TJTC funding depend on the amount of training
provided,

--offering government subsidies for training of skills that are
in critical shortage,

- -offering a tax credit for increases in training expenditures
above 1 or 2 percent of the firm's wage bill, and

--taxing firms that do not spend at least 1 percent of their wage
bill on training.



1.0 ON-1HE-JOB TRAINING/SORTING: THEURf AND EVIDENCE
John Bishop and Suk Kany

1.1 Introduction

Every year employers and employees jointly invest a massive amount of

resources in on-the-,;lb training (OJT). Despite its importance, however, very

little is known about it's magnitude, its distribution, and its effects. The

absence of data containing direct measurement of the time devoted to OJT and

the productivity of individual workers that receive OJT has forced economists

to treat both OJT and its primary outcome, greater productivity, as unobserv-

ables. Training ha.s had to be proxied by imperfect indicators such as tenure

on the job and experience, and the only outcomes that could be studied were

earnings and turnover.

The unsatisfactory nature of the empirical work in this area is accentu-

ated by the variety and richness of the theoretical developments. The theory

of on-the-job training accepted by most economists starts with the observation

that training develops two distinct types of skills: general and specific.

Specific training raises the worker's productivity in the organization provid-

ing the training, but this training cannot be applied in other organizations.

General training raises a worker's ability to be productive in other organiza-

tions as well as the one providing the training.

As workers receiving general training become more productive, the firm

will raise their wages to keep them. Since the workers get the benefits of

the training, not the firm, a firm will not be willing to pay any of the costs

of general training. Thus, the competitive firm that provides only general

training will offer, during the training period, a wage equal to the value of

the marginal product of the worker minus the cost of the training. Some

workers will volunteer to work during training at this wage, even if it is

below what could be earned elsewhere without the training, because it will

mean a higher wage later.

The theory predicts that the costs and the benefits of specific training

are shared by the employees and their employer. Workers who receive specific

training will not be offered comparable wayes by other firms because the pro-

ductivity of that worker will be higher in the firm in which specific training
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is received than in another firm. Therefore, firms offering this type of

training can recover part of the training cost by offering trained workers a

post-training salary, lower than their marginal product in that firm, but

higher than their (current or future) marginal product elsewhere. The

employer's contribution to the cost of specific training is the difference

during training between the wage paid and the worker's productivity minus the

cost of trainiAg. The employees' contribution to the costs of general andes

they could obtain in jobs that offer no training oportqnities.

Hashimoto (1980) and Hashimoto and Yu (1981) have shown that sharir the

costs and benefits of a specific human capital investment occurs only when

post-investment compensation is prespecified. In his model, the share of spe-

cific human capital investment that is paid for by the worker, and, therefore,

the rate of wage growth (for any given level of training), is negatively re-

lated to th' responsiveness of the quit rate to the differential between in-

firm and out-of-firm wage rates, positively related to the responsiveness of

the dismissal rate to the firm's second period wage. Performance measures

that are accurate and acceptable to workers also raise the share of the spe-

cific human capital investment that are paid by the worker. Since some of the

skills learner,; in a new job are inevitably specific to the firm, the theories

of on-the-job training proposed by Becker (1975) and Hashimoto (1981) imply

that productivity net of training costs will rise more rapidly than wage rates

during the training period.

The message of most of the other recent theoretical papers on the time

pattern of wage rates is quite different. The modes that have been developed

all seem to imply that the rate of increase of wage rates will equal or exceed

the rate of increase of productivity net of training costs. Salop and Salop

(1976) and Nickell (1976) have shown that if investments in specific human

capital make turnover ccstly and workers have information not available to

firms on how likely they are to quit, some employers will attempt to attract

those with low quit probabilities by imposing a hiring fee (through a below

market starting wage) and raising the wage level in subsequent periods. The

equilibrium wage pattern results in the worker paying all the training costs

and receiving all the benefits of investments in specific human capital and

1-2
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in the wage rates rising in step with rises in productivity net of training

costs.

Jovanovic (1979) has developed a job-matching theory of turnover which

hypothesizes that workers remain in jobs in which their productivity is high

and are fired (or quit) from jobs in which their productivity is low. His

model predicts that the wage rate is equated to the expected marginal products

for all workers and that, as the result of job matching, wage grows as tenure

increases.

Lazear (1981) shows that the need to provide incentives for greater ef-

fort and the lags in recognizing and rewarding effort result in a wage struc-

ture that pays less than marginal product net of training costs early in a

worker's tenure at a firm and more than the worker's marginal product toward

the end of the worker's tenure. Lazear and Moore (1981) tested this model by

comparing the wage profile of self-employed individuals to the wage profiles

of wage and salary employes. Upon finding flatter wage profiles for the

self-employed, they concluded that "under some strong assumptions, our conclu-

sion . . . is that most of the slope of the age earnings p'ofile reflects

incentive based wealth and not human capital accumulation via on-the-job

training" (p. 19). We do not view thi' test as definitive, however, because

flows in and out of self-employment makes it difficult to construct a longi-

tudinal wage profile from cross-sectional data, because self-employed indi-

viduals may for some reason invest less in OJT and because Cohn and Kiker

(1983) obtain the opposite result using similar methodology.

All of these theories--OJT, self-selection, Lazear's principal agent

theory, and Jovanovic's sorting theory--predict that wages will rise with

tenure and experience. Consequently, the fact that wages do indeed rise with

tenure and experience carries no implication about which theory is best.

Truly powerful tests of these competing theories require direct measurement of

crucial theoretical constructs that typically have been treated as unobserv-

ables in empirical work (e.g., the amount of training received, whether that

training is general or specific, and the productivity of the worker). Medoff

and Abraham (1981) were the first to collect the data necessary to zest the

on-the-job training theory of wage profiles with tenure and experience. Using
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microdata from the personnel records of four large U.S. corporations, Medoff

and Abraham found that, within a grade level, there is simultaneously a

positive association between wage rate and experience, and there is a negative

association between performance rating and experience. They concluded that,

"under the assumption that rated performance is a valid indicator of relative

productivity, our results imply that a substantial fraction of the return to

experience among the groups we are studying is unrelated to productivity"

(p. 187). Medoff and Abraham also reviewed a large number of other studies

and concluded that the association between seniority in a job and productivity

is curvilinear. During the initial very short orientation/training period,

there is a positive association. Once this training period is over, however,

there tends to be a negative association between tenure and productivity

amongst those who occupy a particular job (i.e., have not been promoted to

greater responsibility). Almost all the studies were conducted in large

corporations, and almost all of the workers included in these studies had many

years of tenure at the firm. These findings tend to support the proposition

that one and possibly more of the non-OJT explanations of wage growth are

substantively important partial explanations of the rise of wage rates with

tenure after the initial 1-5 year adjustment/learning period is completed.

Medoff and Abraham's findings do admit to another explanation, however.

The data available to Medoff and Abraham provided measures of productivity and

wage rates. The theories being tested, however, specify a -clationship be-

tween productivity net of training costs and compensation. The least tenured

workers in a particular employment grade are likely to be those who are re-

ceiving rapid promotions. The past and anticipated future job changes of

these workers mean they are more likely to receive more intensive training

than the older, more tenured workers in that employment grade. This means

that even though productivity may be negat'yely correlated with tenure within

an employment grade, productivity net of training costs (production minus the

value of the time that others spend training the individual) may be positively

correlated with tenure within employment grade.

The other possible hole in the Medoff and Abraham argument is that work-

ers with vested pension rights and many years of tenure may find that the pre-

sent value of their pension benefits is declining as they postpone retirement.
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If this were the case, total real compensation of workers who are not being

promoted as they approach retirement mig'it be falling. Un this point there is

controversy. Lazear's (19E.1) study of defined benefit pension plans fcund

that the present discounted value of expected pension receipts tends to

decline with additional years of tenure once the individual has more than 20

years of tenure and is over age 55. Kotlikoff and Wise (1983), however, do

not find declines in pension wealth as retirement is postponed ieyond the age

c- early retirement. The different results are a consequence of different

assumptions about interest and inflation rates and a different sample of

plans.

The only other study to examine the issue of relative rates of growth of

productivity and wage rates is that of Bishop and Stephenson (1982). They

found that employers report significant investments in training and signifi-

cant improvements in the reported productivity of new employees in the first

year or two on the job. Furthermore, the amount of training offered on a job

has a statistically significant effect on both reported productivity growth

and wage growth.l These results provide strong support for the proposition

that during the first year or two on a job, on-the-job training is a major

contributor to a worker's improved productivity and rising wages These re-

sults do not, however, imply that other forces such as self selection or

sorting are not contributing to the tendency of wage rates to rise nth ten-

ure. In fact, the data support the substantive importance of sorting as a

contributor to wage and productivity growth with tenure. Also, they may not

be inconsistent with Medoff and Abraham's findings since they relate to only

the first year on a job and are for a sample of establishments whose size (the

geometric mean is 16 employees) is considerably below that of the firms

studied by Medoff and Abraham.

The purpose of this study is to generalize the theory of on-the-joL

training to include sorting phenomena and to test the predictions of the

theory regarding the relative growth rates of wages and productivity net of

training costs early in a worker's tenure against the p '-edictions of principal

agent theory and of models in which self-selection is based on propensities to

quit. A theoretical exposition of a world where two distinct types of skills,

general and specific, are produced jointly is presented. The training firm

can accurately measure the amount of general training received by its worker,
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but other firms cannot and rates of time preference of the workers are dif-

ferent from those of their employers. A summary of the major new theoretical

findings is as follows:

The time pattern of compensation will reflect the relative time
preference of employers and employees. The slope of the wage-
tenure relationship will be negatively related to the degree to
which the worker's rate of time preference exceeds the firm's
internal rate of return.

Decisions about provision of specific human capital depend primar-
ily upon the firm's discount rate, not the employee's discount
rate.

When general OJT is perceived accurately by all potential employ-
ers, the worker must finance all its costs; it is the worker's
discount rate that determines whether the investment is under-
taken.

When emplo 's can measure the amount and quality of general OJT
provided tc heir own workers more accurately than they can mea-
sure the training that job applicants have received from other

employers, the firm and the worker tend to underinvest in general
OJT. The level of investment that results depends on the discount
rates, the separation rate, and the proportion of marginal invest-
ments in general OJT that are not perceived by other employers.

Anything that contributes to the specificity of the match has the
effect of lowering the wage in the second period below the work-
er's productivity in the firm. This implies that the starting
wage is higher by a compensating amount. Training in skills spe-
cific to the firm is one cause of specificity. Additional causes
are the adjustment costs of making a transition, the improvement
in the average productivity of the remaining workers which results
from dismissing the least productive, the average loss that a
worker who wants to stay would experience if he or she were
forced to leave.

One of the important overall implications of the theory discussed next is

that because of the specificity of the match and differential rates of time

preference, the rate of wage growth will typically be below the rate of growth

of productivity net of training costs.

The format for the remainder of the paper is as follows. "Data" de-

scribes the data set used to test the predictions of the theory. Competing

theories are then tested in "Results" by constructing estimates of the growth

rates of wages and productivity net of training costs and tabulating by the

degree of generality of the training. These tests provide support for the

theory developed in the next section.
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1.2 Theory

Model with Stochastic Quits and Dismissal

The firm's training level and wage profile will 'e analyzed in a simple

two-period model. Training is assumed to produce two types of skills: gen-

eral skills (g) that are useful at other firms and specific skill_ (h) that

are productive only at the firm providing training. The cost of the training

C(g,h) is incurred in the first period and the benefits are received in the

second period.

There are two random elements in the model. The first element is the

wage offer that competing employers make to the worker at the beginning of the

second period; the second element is the worker's productivity during the

second period in the firm after the training is completed. It is assumed that

wages and productivities in the two periods are as follows:

In the first period at the firm worker's productivity is P and he or she

recieves wage w1; if the worker stays with the firm in the second period his

or her productivity is P + g + h + 0 and the wage rate is w2; and if the

worker leaves the firm the second period wage received from other employment

is w3(g) + E,

where

P is the worker's productivity without training,

y is the increment in productivity due to general training,

h is the increment in productivity at the firm due to specific
training,

co is the random factor in productivity in this firm which capture
the quality of the match at the training firm,

w1, w2 are first- and second-period wages at the firm,

w3(g) +c is the wage offer from other employers that depends on the

amount of general skill and the random factor that measures the
quality of the firm-worker match at the alternative firm.

At the end of the first period, the worker will quit if the alternative

wage (w3(g)+E) exceeds the firm's second-period wage (w2). The worker,

not the employer, learns about q0 at the end of the first period.
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The firm providing the training, but not the worker, knows the worker's

productivity in this firm (P+9+4.1-E0) by the end of the first period.2 If

the worker's productivity is less than the second period wage, the firm will

dismiss the worker. The random factor q) is a measure of the quality of the

firm-worker match at the current firm. We assume the expected values of E and

co are zero.

There are four possible combinations of worker-firm decisions at the end

of first period, as shown in table 1-1.

TABLE 1-1

Worker-Firm Decisions

Worker Firm Result

Stay Keep Retention
Stay Dismiss Separation
Quit Keep Separation
Quit Dismiss Separation

At the beginning of the first period, neither the worker nor the firm

know the worker's exact productivity in this firm and in other firms. The

firm offers a wage package (wl,w2) that is based on the prior knowledge of

the worker's productivity and the nature of uncertainties involved (i.e.,

p.d.f. of and c). In the first period, the firm invests in the training

of the worker, taking into accourc the possible loss due to separation in the

following period. Training investment takes two forms: investment in firm-

specific skills and general skills. General training increases the wage that

the worker can obtain in alternative employment as well as his or her produc-

tivity in this firm, whereas specific training does not affect his productiv-

ity outside the firm. Workers accept the job offer from this firm if the wage

package and training plan are generous enough to attract workers in a competi-

tive labor market. In their decision, workers take into account the possible

gains or losses from a voluntary or involuntary separation. It is assumed

that the worker and the firm have the same prior distributions on the uncer-

tainties surrounding the worker's productivity in this firm and worker's

income opportunity outside the firm in the second period. Further, it is

assumed that both firm and worker are risk neutral. At the 2nd of the first

period, the worker learns what wage he or she can get in the second period at

other firms. This real wage is affected by the amount of general training
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perceived by other employers and the cost involved in making the transition.

If the wage offer from the other firm (net of transition cost) is higher than

the firm's wage (w2), the worker will quit. By the end of the first period,

the firm knows the worker's productivity in the second period.

The firm's objective is to maximize the discounted sum of profit from two

periods by choosing wage rates in two periods (wl and w2), and an amount

of general training, (g), and specific training, (h), subject to the con-

straint that the wage offer and the amount of training are generous enough to

attract new hires in a competitive labor market. The firm's expected profit

maximization problem when c and co are independent is written as --

(1) Max P - C(g,h) - wl + Da[Pr(S) Pr(K)(P+g+h+E(coll())-w2]

g, h, wl, w2

Subject to the constraint

(2) R < wl + Db[Pr(S)Pr(K)w2 + (1- Pr(K))w3 + (1-Pr(S))Pr(K)(w3+E(c1(8)]

where

E(eoIK) is the expected value of co given that the firm wishes to
keep the worker,

E(cIQ) is the conditional expectation of c given that the worker quits
the firm,

Da and Db are the discount factor of the firm and worker, respectively

Pr(S) is the prior probability the worker is willing to stay with the
firm,

Pr(K) is the prior probability the firm is willing to keep the worker,

R is the level of expected utility the worker can attain in the
competitive labor market.

The probability of a worker wishing to stay in the firm, Pr(S), is

(3) Pr(S) = Pr(w3(g)+ c< w2) = Pr( c< w2- w3(g))

f(w2_w3(g))

where

+ is the cumulative density function (c.d.f.) of E.
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Also, ''r(K) is written as --

(4) P-(K) = Pr(P+11+41-Lb > w2)

= Pric0 > w2-P-g-h

= 1 - fl(w2-P-3 -h)

io is the c.d.f. of co-

Denotinu t%,, problOility density function (p.d.f.) of 4 ,rid to by

0 and 00, the first-order condition for the second period wage is

written as--

where

(5) 0 = Da[0.Pr(K)Dk - Pr(S)Pr(K)] + Do[Pr(S)Pr(K) - ttiuG1(7

where.

Dk and Gk are defined as

Dk = P+g+h+E(eolK)-w2 > 0,

Gk = Pr(S)w2+(1 -Pr(S))(wa+E(0Q))-0 > 0.

Dk is the firm's expected profit on workers who want to stay and it wants tt,

keep. Alternatively, it may be intrepreted as the quasi-rent the firm re-

ceives in the second period on the workers they ' 4. Gk is the gain the

worker receives from not being dismissed. Gk can be interpreted as the

expected wage if kept, Prt,S)w2+(1 -Pr(S))( 3+E(0))), minus the expected

wage if dismissed, w3, or alternatively the quasi -rent received by workers

who are kept in the second period.

The first-order conditions for general and specific training (g and h)

are given by (6) and (71.

(6) Cy = ba[Pr(S)Pr(K) - MPr(K)D0 + Db[(1-PrOOPr(S))wi + ,IvuoGk]
where

Cg = DC/ay, wi = aw3/ag,

(7) Ch = DPr(S)Pr(K) + DhOoGk

where

Ch = ac/ah.
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Also the optimal wage in the first period, wl, is determined so that the con-

straint (3) is binding.

(8) R = wl + Db[Pr(S)Pr(K)w2 + (1-Pr(K))w3 + (1-Pr(S)Pr(K)(w3+E(eIQ))]

The first order conditions--(5), (6), (7), and (8)--characterize the

optimal wage and training package the firm will offer. In what follows, the

economic implications of these conditions are examined.

Choosing the Wage Structure

The understanding of what determines w2 will be aided by specifying the

income opportunity outside the firm, w3(g) + e, in more detail. We write

w3(g) in the following form.

(9) w3(g) =P+i- T

'here P is the productivity of a worker who does not receive general training

in the first period, is is the increment of the wage offer due to general

training, and T is the transition cost. Employers use the interview and the

reputation of the previous employer to predict the true value of tht. general

training. The estimate by other employers of the productivity gain due to the

original firm's general training is i.

Other potential employers cannot observe the exact amount of human capi-

tal that is produced by the training.3 The signal that provides information

on the level of training contains a good deal of noise. Denoting the signal

other employers receive by '4, the following relation is assumed:

f,

g = g + v, v is a noise independent of g

Given the signal, )1, other firms predict the true level of general skill.

The predicted value is denoted by g. When the distribution of a and co is

normal the conditional expectation of general skill given prior irformation of

g and signal a is given by the following formula:

g = E(gIJ) + b(as-E(gIJ)) = E(gIJ) + b[g-E(gIJ)] + by

where E(gIJ) is the other firm's prior expectation of general human capital of

the p ?rticular class of job seekers, given information set J. J represents
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the worker's characteristics visible to the prospective employer, such as,

occupation, industry, and firm size of previous job and background character-

istics of the individual, and b is given by--

b varlvgf1JVValr(v7 <

where var(gIJ) is the conditional variance of g given J. (See Learner [1978],

pp. 51-55.) This implies that a unit increase of general skill results in

less then proportional increases in other firms' wage offers.

Substituting (9) into the first order condition for w2, and after rear-

ranging terms, the optimum wage rate in the second period is writte' as

follows:

(10) w2 = [p+h+g-IE( E40110]

1+A
[T+E( ECIK) + (111-0) E( EIS)] (Da-Db)

Da (1'444
where

g = pb Pr(S)

D-a Pr(K)

and E( 61S) is the conditional expectation of e given the worker wishes to
stay in the firm.

Equation (10) implies that the expected profit from the worker staying with

the firm is positive. Since in the long-run equilibrium, competition among

firms brings the expected profit of the firm to zero, the wage rate in the

first period must be higher than the worker's productivity net of training

cost by a compensating amount. Thus our model predicts that in the early

stage of employment, productivity net of training cost grows faster than wage

rate. The firm's net profit is negative in the investment period, but the

loss is compensated for in the second period when the firm receives the return

from human capital investment.

The wage offer in the second period is the expected productivity of the

worker, P-i-g+h+F(e 01K), less the second and third terms in (10). The second

term indicates that given the value of 0, the factors that reduce the firm's

second - period wage offer (and also raise the firm's first-period wage offer).

are--
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transition cost, (T);

difference between a worker's true general human capital (g) and
other employer's perception of his general human capital "6. This
could be positive or negative depending upon whether the firm pro-
vides more or less general training than is average for that occupa-
tion and industry; and

average unattractiveness of alternative employment to the worker who
wants to stay, (-E(cIS)).

The expression in brackets is the difference (for those workers who are kept

and want to stay) between the worker's productivity in the firm, P+g+h+E(colK),

and the worker's income on his or her next best alternative, P+g-T+E(cIS).

Anything that raises productivity in the firm but does not raise it

outside the firm will raise the second period wage at the firm. The wage

increase is smaller than the rise in productivity so the firm's profit on the

worker in the second period goes up. The two factors that will produce this

effect are--

specific human capital (h), and

expected gain from having the option of dismissing less productive

workers (E(c010)

Also, other things being equal, the second period wage offer declines if 9/1+9

is large. A factor that makes 9/(1+9) large is--

the second period wage has a larger proportionate impact on the
probability the E ' loyer will keep the trained worker than it has on
the probability the worker will want to stay.

The third term of (10) reflects the fact that the model is characterizing

wage and training contracts at firms that face an infinitely elastic supply of

new hires but a less than infinitel, elastic supply of trained labor. New

hires take secone period wages into account when evaluating the firm's job

offer. ConseqL ly, the decline in the elasticity of labor supply with the

worker'! tenure influences the wage structure only when the finis and its work-

ers have different rates of time preference. Workers typically have higher

ra..es of time preference (i.e., lower discount factors) than firms. Subsi-

dized student loans are not available for financing investments in on-the-job

training. Without collateral, banks will not lend money for this purpose.

Even with collateral, the loan will be at an interest rate that exceeds the

interest rates charged businesses by a considerable amount. In addition,
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workers are more likely than firms to face a higher marginal tax rate in the

second period than in the first period. These two factors result in firms

being more willing than workers to trade off future earnings for present

earnings. The compensation packages that result reflect the worker's

preference for compensation now rather than later. Thus, the third term of

(10) implies that, the firm's second period wage offer will be reduced and the

first- period wage increased to the extent that --

the firm's discount factor is larger than the worker's discount
factor, Da-Db>0, and

the proportionate response of tht proportion staying (0/Pr(S)) to
the firm's second period wage is small (e.g., the labor supply
elasticites of trained workers are low).

Choosing the Level of Training

The f.o.c. for specific capital, (7), says that the marginal cost of in-

vestment in specific capital is equated to the marginal discounted revenue to

the firm--the discount factor times the retention rate times $1.00

(DaPr(S)Pr(K)) plus the discounted marginal benefit to the worker of the

specific training. Benefit of specific training to the worker is captured by

the second term of (7). The increased productivity makes the firm less likely

to dismiss the worker. This effect is captured by 00. In (7), 40 is multipli-

ed by Gk--the benefit the worker receives from not being dismissed.

The first-order condition for general training, (6), characterizes the

optimal amount of general training. The marginal cost of general training is

equated to the discounted marginal revenue to the firm plus the discounted

marginal benefit to the worker. the marginal revenue to the firm from general

training has two elements. The first element is the marginal product of a

dollar of expenditure on general training for the workers who are going to

stay with the firm (Pr(S)Pr(K)). The second element measures the loss the

firm is likely to experience because, with given w2, quit rates will rise.

The higher level of general skill implies better alternative income oppor-

tunities for the worker. For a given second-period wage, quits will rise by

44 Per quit, the loss the firm experiences is Pr(K)Dk--the probability

the firm wants to keep the worker times the quasi-rent received by the firm

from those workers it keeps.
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The marginal benefit of general training to the worker also has two ele-

ments. The first element is that, if the worker is leaving the firm (volun-

tarily or involuntarily), general training increases the wage offer in other

employment. The second element reflects the fact that the increased produc-

tivity makes the firm less likely to dismiss the worker. This benefits the

worker, and the amount of the benefit is Gk. The worker benefit of reduced

risks of dismissal roughly offsets the loss the employer experiences from the

quits that are induced by the rise in other firms' wage offers.4

If other firms fully perceive the quality of training provided by the firm

(b=1), the condition reduces to setting the marginal cost of training (Cg)

equal to Db, the worker's discount factor. If other firms cannot perceive

differentials in training quality (b = 0), the condition becomes identical to

that for specific human capital.

The inability of other firms to perceive all of the firm-to-firm varia-

tions in the amount of general human capital has the effect of dividing the

marginal returns to general human capital into two parts. The share of the

total return that the worker is assured of getting, whetner or not he or she

stays at the firm (b), is discounted by the worker's rate of time preference.

The share that is perceived only by the firm that provides the training (1-b)

is depreciated by the retention rate and discounted by the employer's inter-

nal rate of return. Equation (11) implies that investment in general OJT in-

creases with the firm's and the worker's discount factor (Da and Db) and the

retention rate and decreases with its marginal cost. Because turnover rates

of new hires are rather high, we expect that DaPr(S)Pr(K) Db6Gk <

If so, an increase in the quality of the signals available to other firms will

increase investment in general OJT.

1.3 Data

An employer survey sponsored by the National Institute of Education and

the National Center for Research in Vocational Education conducted between

February and June 1982 provides the basis for analyzing the size and character

of on-the-job training and testing the theory developed in the previous

section. The survey design specified a strategy of oversampling firms with a

relatively high proportion of low wage workers.
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The respondents were the awner/manayer of the establishment, controllers,

wage and salary administrators, and line supervisors who observed the worker's

job performance. Each employer surveyed was asked about the training provided

to the last employee hired prior to August 1981, current and starting hourly

wage rates and an average rate paid to workers with 2 years of experience, and

the performance of the new hire during the first 2-year period. The 2,264 em-

ployers who provided answers to a series of questions concerning the last

person hired make up the sample of employers whose hiring activity was to be

examined.6

Data were obtained on the amount of time that is devoted to training new

employees during their first 3 months. Separate questions were asked about

training hours spent in formal training, informal training by management, in-

formal training by co-workers, and watching others do the job.7 For the

sample of firms and jobs, the means for the typical worker were as follows:

Watching others do the job--47.3 hours
Formal training programs--10.7 hours
Informal training by management-51.0 hours
Informal training by co-workers--24.2 hours

A training time index was constructed that valued and then combined the

time invested 4: training activities during the first 3 months on the job. The

management staff members who provided formal and informal training were as-

sumed to be paid 1.5 times the wage of a co-worker and the trainee's time was

valued as equal to 0.8 hour of co-worker training time. When supervisors

and co-workers are giving informal training to a new employee, the trainee

is almost invariably involved directly in a production activity. Employers

report that for informal training, the trainees are typically ac productive

while being trained as they are when working alone. Consequently, informal

training is assumed to involve only the investment of the trainer's time. The

training time index is equal to 0.8 times the hours spent watching others do

the job plus 1.8 times the hours in formal8 training plus 1.5 times the

hours in training by management plus hours in training by co-workers.9 The

arithmetic mean of this index is 124 hours, implying that the value of the

time invested in training a typical new employee in the first 3 months is

about 23 percent of the output that a co-worker would produce in 3 months.
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The survey asked the employe.. (or in larger firms the immediate super-

visor) to report on the productivity of the typical individual hired in the

,,ob after 2 weeks, 12 weeks, and at the end of 2 years at the firm.10 The

mean values of these indexes of reported productivity were as follows:

First 2 weeks-49.0
Next 10 weeks--64.6
After 2 years--81.4

In most of the work to follow, it is assumed that these productivity

indexes are proportional transformations of true productivity plus a random

error. 11 This makes it possible to combine the estimates of time invest-

ments in training with these productivity estimates to produce estimates of

productivity net of training costs of each new hire during the first 3 months

of employment. The assumption that these. productivity indexes are a propor-

tional transformation of true productivity plus a random error is, of course,

arbitrary. %ensitivity to the main findings concerning this assumption will

be tested by presenting estimates of total training costs that are based on 3

alternative assumptions: proportionate differences in productivity are in

fact 150 percent of those reported, 50 percent of those reported and nonexis-

tent. The general formula for these calculations is --

(12) NP = RP
62o 520
.TP - CT + 1.5*MTI + MTF

where

NP = productivity net of training cost of typical new hire

RP = relative productivity of new hire to productivity of typical

worker with two years' tenure

= .167 PROD2 + .833 PROD312i--7110131713--
TP = time attempting to produce. The conservative calculation of

training costs assumes TP = 520. Calculations using liberal
assumptions assumes TP = 520 - TW - TF.

PROD2 = reported productivity of typical

PRO9312 = reported productivity of typical

PRODTYP = reported productivity of typical
tenure

TW = time watching others over the fi

new hire during the first 2 weeks

hire during the next 10 weeks

worker in same job with 2 years'

rst 3 months
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TF = time spent in formal training over the first 3 months

CT = co-worker time spent training new hire informally over the first
3 months

MTI,(MTF) = management time spent training new hires informally (formally)
over the first 3 months.

1.4 Results

The theory developed in section 2 predicts that even when training is

entirely general, wage rates will rise more slowly than productivity net of

training costs. This outcome is predicted whenever worxcrs hihe higher rates

of time preference than firms, or whene!er there are other sources of speci-

ficity besides specific training such as costs of transfer or the impacts of

selective retention. This prediction contrasts with the predictions of

Becker's theory of general human capital, Lazear's agency model, Jovanovic's

sorting model, and Salop and Salop's self-selection model. These models all

predict that when training is general, wage rates will rise at a rate that is

at or above the rate of growth of productivity net of training cost. Data on

training, reported produ:tivity, and wage rates during the first 2 years of

tenure on a job from a sample of 1,493 recently hired workers will be used to

test these competing theories. In order to minimize problems of recall and of

adjusting actual starting wage rates for inflation since the date of hire, the

sample was limited to jobs of new employees who were hired after July 1, 1980

(e.g., less than 24 months prior to the interview).

Employers were asked "How many of the skills learned by new employees in

this jot are useful outside of this companyl" Fifty-nine percent responded

"almost all," 13 percent responded "most," and only 7.5 percent answered

"almost none." This question provides us with an independent direct measure

of the generality of the training provided by a firm. It allows us to test

our hypotheses about relative rates of growth of wage rates and training in a

sample of jobs that require highly general skills. The employers were next

asked how many other local firms made use of the general skills that were

developed in their training. This question allows a further refinement of our

classification of jobs. The jobs that offer the most general skill training

are defined to be those reported to have "almost all" of their skills useful

at other firms and 16 or more other firms in the local labor market that in

fact use these skills. Data for these jobs are presented in the first column
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of table 1.2. The second column presents data for the jobs where almost all

of the training was useful in other firms, but here the number of such firms

in the locality was small enough (below 16) to suggest that employers might

have some monopsony power. The groupings for the other three columns are

based only on the generality of the skills taught without regard to the size

of the local market for these skills.

The first two rows of the table present mean ratios of starting to cur-

rent or second year wage rates. Since the starting wage is a wage paid about

a year previous to the interview, after adjusting for inflation, only 8 or 9

percent of the 16 percent increase reflects wage progression with tenure.

Wage increases are similar in all of the jobs with some generality in their

training. The wage increase in jobs offering almost no training in skills

that are useful at other firms is much smaller and can probably be fully

accounted for by inflation. The lack of any wage progression with tenure in

these jobs sugyests that employers pay for and receive almost all the benefits

of specific training.

The second panel of table 1.2 reports answers to questions about the

number of hours devoted to four distinct training activities. Training for

jobs with the most general training and many local competitors involves an

average of 49 hours watching others do the job, 9.6 hours in formal training,

52 hours in informal training by management, and 25.6 hours in informal

training by co-workers in the first 3 months. The time devoted to training

has a value equivalent to 147 hours of an already trained co-worker's time.

As long as some of the skills taught are general, the required training time

seems to be unrelated to the reported degree of generality. However, jobs

reported to teach almost no skills useful in other firms (i.e., have training

that is completely specific to the firm) require less training--118 rather

than 147 hours in the first 3 months.

The final row in the panel reports the geometric mean of the answers to

the question "How many weeks does it take for a new employee hired for this

position to become fully trained and qualified if he or she has no previous

experience in this job, but has the necessary school-provided training." Jobs

for which only some or almost none of the skills are useful in other firms

take en average of 5 or 6 weeks to learn.
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TABLE 1.2

TRAINING, WAGES, AND PRODUCTIVITY OF TYPICAL NEW EMPLOYEES BY

GENERALITY Oh SKILLS TAU6n7

Wage, Training, and ProductIvit

Number of Skills Useful Outside This Company

Almost All

GT 15 LT 16

other other

firms firms Most Some Almost None

Wage Rates

Ratio starting/2 years .86 .85 .83 .83 .93

Ratio s+arting/current .88 .89 .88 .88 .90

Hours Spent in Specific Training

Activities in First 3 Months

Watching others do the Job 49.0 50.9 48.1 46.3 27.6

Formal training programs 9.6 9.3 6.3 10.0 7.9

Informal training by management 51.9 55.8 58.1 53.8 41.0

Informal training by co-workers 25.6 26.9 25.2 22.7 27.1

Investment in training time 147.1 156.5 148.9 147.3 118.0

Weeks to become fully trained 7.8 8.3 7.9 5.8 4.8

Reported Productivity

Ratio first 2 weeks to 2 years .60 .59 .58 .60 .64

Ratio next 10 weeks to 2 years .79 .79 .78 .81 .83

Ratio of Productivity Net of Training Costs

in First 3 Months to Productivity of a

Worker with 2 Years of Tenure

Liberal assumptions .46 .44 .44 .47 .55

RP (true) = 0 .72 .70 .71 .72 .77

Conservative assumptions

RP (true) = RP (meas.) .55 .53 .52 .96 .62

RP (true) = .5 RP (meas.) .67 .66 .66 .68 .72

RP (true) = 1.5 RP (meas.) .42 .40 .38 .44 .52

Number of cases 557 326 192 304 114

NOTE: Sample is limited to Jobs for someone hired less than 2 years earlier and for which

alt the necessary questions on wage rates, training time, and productivity we. e answered.
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This training seems to have the hoped for results of increasing the pro-

ductivity of the new employees. The third panel of the table presents ratios

those with 2 yeas of tenure. During the first 2 weeks, the typical new em-

ployee at firms offering general training is reported to be only 5q-60 percent

as productive as the typical worker with 2 years of tenure and experience.

During the next 10 weeks at the firm, the typical new employee's productivity

is reported to be 79 percent that of a worker with 2 years of tenure. As one

would expect, the reported productivity of new employees increases more rapid-

ly in the first month or so than it does later. The increase in the worker's

reported productivity seems to be considerably greater than the 8 or 9 percent

increase in the worker's wage after accounting for the inflation of scale wage

rates.12 This occurs despite the fact that the training is reported to be

almost entirely general and there are many local firms that use the skills in

question.

The bottom panel of table 1.2 presents estimates of the ratio of produc-

tivity net of training costs in the first 3 months of employment to the pro-

ductivity of a typical worker with 2 years of tenure in the firm. The sensi-

tivity of these estimates to the assumptions about the scaling of the produc-

tivity index can be examined by comparing the rows. Our preferred estimates,

those calculated using conservative assumptions, are in the third row of the

panel. The conservative estimate is obtained by subtracting the value of time

expended by others--management and co-workers--from the estimate of the new

worker's productivity.13 The liberal estimate of productivity net of train-

ing costs assumes that the trainee produces no current output when receiving

formal training or watching others do the work, and, therefore, subtracts the

value of the trainee's time devoted to formal training or watching others do

the work from the previously described conservative estimate of productivity

net of training costs.14 The estimates are presented in the first row of

the bottom panel. The second row of the panel presents estimates based on the

extreme assumption that productivity per hour engaged in a nontraining activ-

ity does not increase during the first 2 years on the job at all. Time fully

devoted to training (i.e., the training time investmen'. reported in ...ow 5 of

the second panel divided by 520) is subtracted from 1 to produce the estimate

of the productivity net of training cost ratio.



The fourth row of the panel presents estimates based on the assumption

that the reports of productivity differences supplied by our respondents

exaggerate true proportionate differences in productivity by a factor of two.

The fifth row of the panel presents estimates that are based on the assumption

that proportionate differences in true productivity between new and exper-

ienced workers are 50 percent greater than those reported. These two rows

aggregate time estimates and productivity differences using the conservative

assumption that the lower productivity reported for new workers reflects in

part the portion of their time that is devoted to formal training and watching

others do the work.

The 1982 National Employer Survey found that the time others spend

training a new employee during the first 3 months has a value equal to 19

percent of the productivity of a worker with 2 years of tenure. The survey

also found that the average new employee spends 11 percent of his or her time

in the first 3 months either watching others do the job or in a formal train-

ing program. The survey did not, however, ask questions about the time devot-

ed to training after the first 3 months on the job. Consequently, the ratios

reported in the bottom panel compare reported productivity net of training

cost in the first 3 months to reported productivity at the end of the second

year. A calculation of the ratio of productivity net of training costs at

these two points in time requires that the value of time devoted to training

be subtracted from the denominator as well as the numerator. A rough estimate

of the correction needed can be obtained by consulting a 1983 National survey

of employers that did ask about time devoted to training in the second year of

employment (Nollenbeck and Smith 1984). It found that in the second year on

the job the proportion of time devoted to a full-time training activity was

about one half of the corresponding proportion of the first month.15 This

means that a rough estimate of the rate of growth of productivity net of

training costs can be obtained by dividing the numbers in the bottom palial of

table 1.2 by 0.905 when conservative aggregation assumptions are being used

and by 0.85 when liberal aggregation assumptions are used.

Tests of our central hypothesis--that productivity net of training costs

rise more rapidly than compensation during the first 2 years in a job even
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when the training is reported to be completely general--are presented in table

1.3. This involves testiny the null hypothesis, Ho, which states that the

ratio of productivity net of training cost in the first 3 months to productiv-

ity net of training cost at the end of 2 years, NPs/NP2yr, is equal to or

greater than the ratio of hourly compensation at these 2 points in time,

ws/w2yr The hypothesis is tested under three different maintained as-

sumptions about the validity of our measures of relative productivity, and

for two alternative assumptions about how to aggregate reports of trainee

productivity and the time others devote to the new employee's training. The

adjustments necessary to calculate estimates of the ratio of starting 2 year

productivity net of training costs were described in the previous paragraph.

The estimate of the relevant wage ratio, ws/w2yr, was obtained by adding

0.08, the rate of growth of adjusted hourly wages from the second quarter of

1981 to the second quari:er of 1982, to the waye ratio presented in the first

row and column of table 1.2.

The first 2 columns of table 1.3 report hypothesis tests that are condi-

tional on the maintained assumption that the rate of growth of compensation

and wage rates are equal. The next 2 columns of the table are based on a

maintained assumption that compensation typically rises 5 percent faster than

wage rates during the first 2 years on a job.16 The 2 columns on the far

right hand side of the table are based on a maintained as.wmption that compen-

sation typically rises 10 percent faster than wage rates during the first 2

years on a job.

The t-statistics reported in the table imply a decisive rejection of the

hypothesis that the rates of compensation for jobs reported to offer complete-

ly general training rise at a rate that is equal to or greater than the rise

in productivity net of training costs. The finding that in the first 2 years

of tenure compensation rises less rapidly than productivity net of training

costs is quite robust. If compensation rises no more than 5 percent faster

than wage rates, the hypothesis is rejected even when we make the truly ex-

treme assumption that, although respondents report to the contrary, there is

no increase in worker productivity in the first 2 years on a job. If compen-

sation increases 10 percent faster than wage rates, the hypothesis is rejected
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TABLE 1.3

T -TESTS OF THE HYPOTHESIS THAT PRODUCTIVITY NET OF TRAINING CASTS RISES

FASTER THAN WAGE RATES IN JOBS WITH GENERAL TRAINING AND MANY COMPETITORS

H : - . 0 8 < 0 0
HI

NPs - Ws_ - .03 < 0 NPs - 4. .02 < 0
: :

W2yr W2yr W2yr W2yr Hp2yr W2yr

All Recent All Recent All Recent
Definition of NP Hires Hires Hires Hires Hires Hires

Liberal Assumptions 18.8 18.4 16.0 15.2 13.2 12.0

Conservative Assumptions 18.4 17.6 15.2 14.6 12.0 11.6
1....

i

IN
4h, RP(true) = .5 RP (measured) 12.1 12.2 8.2 9.6 4.3 5.0

RP(true) = 0 7.4 7.9 1.9 2.5 NS NS

Number of Cases 676 557 676 557 676 557

r.ITE: The hypothesis tests assume NPs/NP2yr and ds/W2yr are Independent. It Is as more likely their covariance Is positive,
t-statistics would be even higher. The column titled Recent Hires uses statistics reported in table 1.2 and Is based on Jobs for which
there was a hire less than 2 years ago. Ws Is the nominal starting wage of ,people who began work an average of a year before the

Interview, so 0.08 w'is added to Ws/W2yr In the first 2 columns. The 2 ; Ight-hard columns assume that 2 years of tenure raise fringe
benefits enough to Increase the rate of growth of coapensatIon by 10 percent. This Implies that (0.08-0.1,)) should be added to the

Ws/W2yr when testing the hypothesis.
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even when it is assumed that the true increase in relative productivity with

tenure is only half of what was reported by our respondents.

These results can be viewed as evidence that in the first year or so on a

job the forces tending to cause wages to grow more slowly than productivity

net of training costs are stronger than those having the opposite effect.

This true even when the training is reported to be genera1.16 The forces

that tend to cause starting wage rates to be higher than productivity nec of

training costs and therefore wage growth to be slower than the growth of

productivity net of training costs are--workers having higher rates of time

preference than firms and sources of job-worker match specificity such as

sorting, costs of transfer, specific training and extra general training that

is not recognized by others in the labor market. The forces that work in the

opposite direction are the need to design wage structures to attract those

with low quit probabilities (Salop and Salop 1976), and to reduce shirking

(Lazear 1981). The great deal of specificity to job-worker matches that is

impled by these results means that turnover is extremely costly for the

worker, the firm, and society.



APPENDIX A

Computational notes

The firm's expected i:rofit maximisation problem is written es --

(A.1) Max P-C(j,16)-v1+ Dapr (S)Ibr (I) (242+10.2 (Co ))

I, W
1. 2

subject to

(A.2) It v1+ Db(Tr(S)2r(t)v2+0-Tr(K))v3+(1-Pr(S))1°r(E)(v3+E(e IQ)))

Denoting the Lagrangean function and the multiplier by IL and A, the first order

conditions for g, h, 1, 2 are as follows:

(A.3) -Cg + D (a (Pr TPT(In (10+g+h+E (co IK)-v2)+Pr (S)Pr (X) oatecok,g

+ ADb 2(Pr(S Pr(X)) 1124(1.,r(m))4 OPra(K) 1,3

81Pra(19 8(Pr(S)Pr(10) Xv34uclo)as
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(1414b+E(t IT)-v2)+Pr(S)1'r(X)(3E IX) + 1))

b i
fs(Pr(Sh Or(K)) 112 3Pra(K),

v3 + (1-Pr(S))31)r(R3h )
(v
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0
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U.6) ear(U)Pr(10) 014001400.16er(s)pr(0A11a.
1))ihr2

0v2

ubil2LW-11 (w2 l's(S)Pr(1) - VI v3

I Clir(I Pr" (v3+1(4 IQ)) + (1-Pr (S)1'r (T))
sw
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The conditional expectations of the random factors are given by--

l(t01K) 4:2 -I0-g -h

2 3
IWO iv -v 4,

TO0(T)6T / PrO)

TO(T)dt / Pr(Q).

Then the partial derivatives with respect to g. b4 v are*

321111° ir=e ph

OPJel. A
vo

1,4"111

age 110
i°

aE(c_JK)
'2
Dv

-bolk/Pr(I)

#0.Di/Pr(K)

boyft(K)

'obese DK 11, 1401.1.2(t01K).Pv2

DEa(00) 0ui 4Or(Q)s

0

aE
;

.gto /Pr(Q)

bw

where DQ v2.1,3-2410.
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The next expressions are important to what follows:

- 3(Pr(S)Pr(K)) 3a
s as

. 410wit Pr(K) + 4004r(S).

Ia
r

8(10r(S)Pr(K)) s.pr(g) 46,r(S).
2v

2(Pr(S)Pr(K)1 serfs).oh

Substitution of the partial derivatives into (A.3), (A.4), and (A.6) yields

the f.o.c.'s for g, 'hood v
2

.

Prom the f.o.c. for g, (A.3)

Ci Dates% + Pr(S)Pr(K)(1 00Di/Pr(K))]

+ D
b
((a

g
w2 + (1-Pr(g))v: 400w3 + (00 - 01g)(0+E(EIQ))

+ (1 -Pr(S)Pr(K))(w
3

g s
- 0w D /(1-Pr(S)))].

After rearranging terms. we obtain the equation (6).

(6) C
s

D (Pr(S)Pr(K) -00 Pr(K) D

+ Dbt(1 -Pr(S)Pr(1))w: +
#o

where C C. Pr(S) DQ + l(tIQ)).

Prom (A.4)

%(%A lor(S),0Di + Pr(S)Pr(C)

+ - %to° + (1-Pr(S)) 40(w3+E(E1Q))

This yields the f.o.e. for h, (7).

(7) CI Do Pr(S)Pr(1) + yo CK.

From (A.6)

0 Da %Dm + Pr(S)Pr(K)(006/Pr(E) 1)]

+Woo v + Tr(S)Pr(1) + 3
- ao(w3+E(cIQ))

(1-Pr(S)Pr(0)(41D Ift(Q))].
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".

After rearranging terms,we get (5):

(5) 0 Dal-41or(K) DK + Pr(S)Pr(K)1 + DbIllr(S)Pr(S) -
Oo

GK).

Fron (5),

DK P+g+h+E(e1K) -w2 -14:2b k-01+ 111) 112 (D + E(clQ))
Da Da Pr Q Pr(S)

Substituting the explicit LAB of DQ and denoting

p_ by e' .D. 4 !r K)
b

me transform the above equation to the following form:

-(14e)w2 -(P+g+h+E(c0IK)) WI/3+E(41Q) - }MI)
sp.:.w rea

Da

w2 14(104g+h+E (e0 + A0+2(E10) f,!(

(D.-D) JIM
Da w $(1+0)

P+g+tr+I(E110 + rt (w3(P+g+h+E(E01K)

(Pr(S)-1) ., 11.44b)
Etc 10 - 2

Pr(S) Da 4(1+0

Substitution of w3 P-T4 gives

w2 P+8+h+P(c0IS) - IT+h+g-i+E(c011K) + 1p-M12(e1Q)

D -D Pr(S)
Da (1+6)

Vail-3 the relation, 1(e) Pr(S)S(EIS) + Pr(Q)2(t1Q) 0, we can write

11(e1S) se

i(e's) (l-Prp!Sarell))
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Then, v2 is glvea by (10).

(10) w2 P+g+ba(coll) - - .(e,$),

D -D Pr(!)- -e--b
D .(14)

e Pb to -121.7am 0.
#

3i3A liAVA Cl))C,
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APPENDIX B

Use of Reported Productivity Measure in the Analyses

The reported productivity is defined as the ratio of individual worker's

productivity to a hypothetical best worker's productivity. Because of hetero-

genous firms and occupations, the value of productivity scores is not directly

comparable across firms. In calculating returns to training and productivity

growth rates and in interpreting regression coefficients, careful treatment of

the productivity score is needed.

In this appendix we examine the conditions under which uses of the

reported productivity scores in the calculation of productivity growth and in

the regression analysis are justified. In the first section, we consider the

cases in which there are systematic biases and measurement errors in reirted

(relative) productivity scores. In particular, the relationships between true

productivity and reported productivity score is assumed to be either in linear

form or in log linear form. In the second section, we deal with the case in

which respondents (raters) do report the exact relative productivity of the

worker an only source of across firm difference is in the best worker's

productivity.

The productivity scores for each individual worker in the firm is

obtained from the following question:

Please rate your employee on a productivity scale of 0 to 100,
where 100 equals the maximum productivity rating any of your em-
ployees in his or her position can attain, and 0 is absolutely no
productivity by your employee.

The response to this question depends on the worker's position, the rater's

(supervisor or manager's) knowledge and subjective opinion on the worker's

performance, and reference group's (best worker's) productivity. Thus, in

general, interfirm comparisons of productivity requires the conditions that

ensure the productivity to be measured in a cardinal unit.

However, in making statistiral inference on particular hypotheses, for

example, growth rate of productivity is equal to wage rate growth, cardinality

of productivity measure is not required and less rest-ictive conditions on

productivity scores are sufficient to derive our conclusions.
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When There Is Systematic Measurement Error

It is reasonable to assume that the reported (relative) productivity is

dependent on the firm specific factor, such as rater's taste and knowledge of

the individual worker's productivity, the best worker's productivity, and

random errors. Denoting the 'i'th workers productivity score in the 'j'th

firm in time t by rut, we consider two relationships between the reported

productivity and the true productivity.

In the first, the relationship is in linear form.

(1j rut = aj + biput + eijt

where put is true productivity that is me,-..sured in a cardinal unit, aj is

'j'th firm (rater) specific bias when Put is equal to 0, bj is the in-

crease in reported productivity expected per unit increase in true productiv-

ity, and eijt is a random factor with a 0 mean.

In order to calculate the growth rate of true productivity, (Pijt

P1jt-1)/put - 1, from the reported productivity it is easy to see that

the condition, aj = 0 is required. However, bj need not be identical

across firms.

In the second specification the relationship is in log linear form ,fi (2).

(2) log rut = cj + dilogput + uijt.

The productivity growth is defined by

exp (log put - dilug put-1) - 1

= exp [di (log Pijt - log put-1) + uflt - uijt -1] I.

Assuming the expected value of exp(uut - uut-1) is 1, the growth

rate obtained from the reported productivity is a consistent estimate of the

true growth rate only when di is one. However, variations in cj will not

cause a problem because they are cancelled out after taking difference over

time.

As these two examples show, the conclusion regarding the relative size of

productivity growth rate to wage growth rate is valid if either (1) holds and

aj =0 or (2) holds and dJ = 1.
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In the regression analyses in the subsequent chapters, toe productivity

scores appear on both left-hand and right-hand sides in linear and log linear

specifications in various context.

Unlike the computation of growth rates, variation in firm specific coef-

ficients creates problems when productivity data are used in regression analy-

sis. We examine the conditions on the coefficients in (1) and (2) that need

to be satisfied in interpreting the estimated coefficients. We do not seek to

"identify" the true relationship between the reported produr,tivity and true

productivity. Rather, we present the conditions under which the coefficients

from regressions can be interpreted in a meaningful manner.

The following two cases in cross-section data are discussed first:

Productivity as a dependent variable

Productivity as an explanatory variable

We assume that when the productivity scores appear in linear form the

underlying relationship between the reported productivity and the true

productivity is in linear form in (1), and when it appears in log form, the

relationship is in the log linear form in (2). Since for both linear and log

linear cases the required conditions are exactly the same for aj 6nd cj

and for
,

bJ and d.
J

discussions are confined to the linear case only.

Productivity level as a dependent variable. When the reported

productivity is a dependent variable, the regression coefficients on the

right-hand side variables can be interpreted as an estimate of the ma..ginal

effect on true productivity multiplied by bj, if bj is the same at all

firms. However, even when bj is common across firms variations in aj may

yield biased estimates. Bias arises when the firm specific under or

over-statement of the productivity is correlated with, for example, the amount

of training. If that is the case, negative (positive) association between the

rater's bias on a. and the amount of training causes negative (postiive)

bias on the effect of *raining. Thus, in order to obtain an unbiased estimate

of marginal return, variations in aj need to be uncorrelated with the

explanatory variables.

Summarizing the above argun..,nt, in order to test statistical significance

of the coefficients the following conditions must be satisfied:



b
i

is constant across firms.

aj is uncorrelated with the explanatory variables.

Furthermore, to interpret regression coefficients as the marginal effect of

the explanatory variables on productivity (Nit) bj must be one.

Productivity A an explantory_variable. The productivity scores appear

on the right hand side of the wage, turnover, and tenure equations. In order

to interpret the regression coefficients on the productivity scores, much more

restrictive conditions on (1) and (2) are required than in Jie cases where

productivity scores are treated as a dependent variable. First of all, random

components eijt or uijt in (1) and (2) cause errors in variable bias that

tend to understate the size of the coefficients (in absolute terms). For the

same reason, heterogenity in aj or cj will further increase the size of

the bias. Thus, to obtain a consistent estimate of the effect of productiv-

ity, heterogenity and random error need to be removed from the sample. When

there are more than two observations per firm, firm-specific variations aj

or cj can be removed by taking within firm differences. This procedure is

discussed later in more detail. However, time varying random components,

eijt or uijt, will not be removed by this procedure. The use of reported

productivity scores as explanatory variables will result in downward bias on

their coefficients unless measurement error is zero. Also, across firm

differences in bj and dj are additional source of errors in variable

bias. Only condition that removes errors in variable bias is that bj is

constant across firms.

Summarizing the above discussion, when productivity scores are an explana-

tory variable the conditions needed to justify the test of statistical signifi-

canca, test of zero coefficient, are as follows:

There is no time varying random factor (eijt)

There is no firm to firm variation in aj and bi.
To outain unbaised estimates of true marginal effects,
bi must be one, but aj does not have to be zero.

Removing across firm difference. In the regression analyses from the

cross sectioned data heterogeneity in productivity measures causes serious

bias. However, if the coefficient bj in (1) is identical across firms and
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heter)cieniety exists only in aj, and if more than two individual workers are

observed per firm, biaser, in estimation can be removed by using within firm

differences of productivity scores.

Suppose two workers are observed in the 'j'th firm. The reported

productivity of these two workers may be written as

(3) rljt = aj + b put + eljt,

(4) r2jt = aj + b P2jt + e2jt

(3) and (4) are the relationships between true productivity and reported

productivity for worker 1 and worker 2, respectively. aj is a 'j'th firm

specific measurement bias and b is a common proportionate factor that

represents increment in reported productivity associated with true

productivity.

When productivity is a dependent variable of the model heterogeneity in

aj cause bias if aj's are correlated with the explanatory variables and

even when correlations are not present, the conventional test statistics

obtained from the OLS are invalid.

However, the source of bias can be removed by taking the difference in

productivity scores between the two workers. The difference is written as

(5) rljt - r2jt = b(put - P2jt) + eljt - evit.

Regression of the within firm difference in productivity scores on the

corresponding difference in the explanatory variables yields unbiased

?stimates of the coefficients multiplied by the factor of proportionality b.

Although because of the presence of unknown factor b, the parameter estimates

are identified only up to relative magnitude, statistical significance of the

estimated coefficient trom the OLS is valid and free of heterogenity bias.

When productivity is one of the explanatory variables of the model, the use of

within firm (difference) data in (5) does not remove bias because of the pre-

sence of measurement error, eljt - e2jt

When There is No Measurement Bias

Let rut be the relative productivity of the 'i'th worker of the TO

firm at time t which is measured without errors. By construction rut is
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th_ ratio of absolute productivity to the best worker's productivity multi

plied by 100 This relationship is written as,

(6) rijt = pijt/Pj x 100,

where Pijt is individual worker's absolute productivity, and Pj is

the best worker's productivity in the 'j'th firm.

Since there a,e firm-to-firm variations in Pj, comparison of rut

across firms will not be meaningful. However, even when Pj is unknown, the

growth rate of rift over time coincides with the growth rate of true produc-

tivity, so conclusions regarding relative size of growth rate in reported

productivity score to the rate of wage rate growth are independent of the

level of 133 .

On the Other hand, when productivity is a dependent variable of the

model, heterogeneity of Pj tends to bias the parameter estimates. Let the

true model of productivity be (7).

(7) Pijt eijt

The use of rijt in place of Pijt in the regression is actually

estimating (8).

(8) rijt = uxijo eijt)/Pjr100

Without knowledge of Pj the coefficient vector B will not be estimated

from the observed data. The only condition that ensures consistent estimatior

is that Pj is constant across firms, in other words, reported productivity is

measured cardinally and comparable across firms. Obviously, this condition

is not satisfied by our data.

A convenient model specification from the viewpoint of estimation is that

true relationship is in the log form.

(9) logpijt = log rijt + logPj - log 100
= Xijte + eijt

After dropping log 100 from the expression the model is rewritten as (10).

(1n) log rijt = Xijte - logPj + eijt

The functional form of this model coincides with the model in (2). In

(10), the firm-specific factor Cj in (2) is determined by the log of the
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best worker's productivity and di (in (2)) is restricted to one. In the

above expression, firm-specific heterogeneity (log Pj) appears in additi,e

form. It is natural to assume that the productivity of the best worker, Pj,

is determined as a function of observable firm characteristics such as in-

dustry, occupation, fArm size, labor market conditions, and other unobserv-

able factors.

Assuming that the relationship is linear in observed characteristics we

write the relationship as follows:

(11) L 113j = Zjw + Uj,

where Zj is a vector of observable firm specific characteristics and Uj is

an unobservable firn-specific factor. Note that some of the components ofa .
Zj may quite well be included in Xijt, because individual worker's produc-

tivity (in absolute term) should alsG depend upon such factors as industry and

occupation that are also determinants of the best worker's absolute productiv-

ity.

Substitution of (11) into (9) yields (12).

12) logrijt = Xijt0 - Zjw - Uj + eijt.

If firm-specific randcm factor is uncorrelated with Xijt and Zj, and

when no element in Zj is included in Xijt, from the regression of

logrijt on Xijt and Zj, we can obtain a consistent estimate of 0 and w.

If a subset of Zj is also included in Xijt, we can only identify the coef-

ficients in B that correspond to the variables which do not appear in both of

Xjt and Zj. However, when Uj is correlated with Zj and Xijt

estimated coefficients from the cross-sectional data are inconsistent.

In order to obtain consistent estimate of 0, we need to -Aiminate

unobservable effect Uj. This can be achieved if we have more than two

observations on workers per firm. As discussed in the previous section, by

taking difference-, between the two workers in the same firm, the log of the

ratio of the reported productivity is written as a linear function of the

differences in the explanatory variables in (10). We, however, note that

after taking diffc-ences the effects of observable firm characteristics, which

are common for the two workers, cannot be estimated. Although our discussion

is focused on the case in which productivity is a dependent variable of the



model, the same argument is applicable to the case ih which productivity is

one of the explanatory variables.

Implicit assumptions behind the discussions on the results presented in

the tables in chapter 3 are summar'zed in table 1.4. When the productivity

scoress appear in linear form, the underlying relationship is assumed to in

linear: rij = aj + bj Pij + eij and when they appear in log form

the underlying relationship is log linear: logrij = cj + ojlogPij +

uj.



TABLE !.4

ASSUMPTION ON THE RELATIONSHIP BETMEEN
REPORTED PRCOUCT1vITY AND TRUE PRODUCTIVITY

Table

3.1

VOIMIS of Productivity Score

82 Ai Ci Is on the

common 1 L.H.S.

moss
firms

3.2 0 carve -- -- L.H.S.

cross s
firms

3.3 from common -- -- L.H.S.
across
firms

free common L.H.S.

across
firms
(one, when

Modal Type

typical
worker

typical
worker

typical
worker

typical
worker

3.4 free

calculating
elasticity)

common
across
F1rms
free
tone, when
calculating
elasticity)

L.H.S. typical
worker

3.5 free common
across
firms

L.H.S. typical
worker

3.6 fres L.H.S. Individual
worker

=MOM
across
firms

3.7 free L.H.S. Individual
worker

common
across
fires
(one, when

calculating
elasticity

3.11 0 common

across
firms

L.H. S. Individual

worker
(within firm)

3.14 -- free 1 L.H.S. Individual
worker
(within firm)

3.15 tree COMM
across
firms

L.H.S. Individual

worker
(within firm)

3.16 free 1 L.H.S. individual
(within firm)

3.17 free common
across
firms

R.H.S. individual
(within firm,

3.18 free common
ea' oss
firms

H.M.S. Indlyidunl
(w:thin firm)

3.19 fre common
across
fires

R.H.S. individual
(within firm)

.5-20 free calms H.M.S. individual
cross
firms

(within firm)
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NOTES

1. Comparisons of rates of productivity growth and rates of wage growth
were made under an assumption that reported productivity was a proportional
tra3sformation of true productivity plus a random error. During the first 6
months, reported productivity grew considerably faster than wage rates. After
the first 6 months, rates of wage and productivity growth were approximately
equal. As with Medoff and Abraham, these results do not take into account
reductions in the amount of time oth'rs spend training the new employee as theworker gains tenure. Growth rates of productivity net of training costs are
inevitably higher than growth rates of productivity alone. These results are
very similar to those reported in this paper and are consistent with the
theory teat is developed it section two.

2. The assumption of asymmetric information is crucial in justifying the
firm's dismissal decision. Ohashi (1983) considered a model in which the
firm's decision variables are the wage rates in two periods and the criticalvalue for the second period productivity below which the worker is dismissed.
Ohashi has shown that when the worker is risk averse the critical value of the
second period productivity is less than the second-period wage, and when the
worker is risk neutral optimal second period wage does not exist.

In the second period, however, the firm hws an incentive to cheat and
dismiss workers whose productivity is less than the second-period wage. Thistype of contract is implementable (in the sense of Grossman and Hart [1983])
if the workers can observe their productivity in the second period and the
firm's cost of cheating is larger than the gain from cheating. If the workers
are unable to observe their productivities the firm will dismiss the workers
whose productivity is less than the wage, i.e., the type of contract Ohashi
considered is not implementable.

3. The job of predicting firm-to-firm variations in general training is made
harder by the fact that there are thousands of types of general human capital
only some of which will have value in a particular firm. To keep things
simple. however, the model assumes only one form of general human capital.

4. Studies of quit and layoff rates typically obtain wage elasticity esti-
mates that are considerably below one (Bishop 1981). This implies that the
elasticities of stay and keep rates are even lower and that (DallAproouk
Db4oGk) is very small.

5. OoGk may be rewritten as PrcK)no(Gk/w). Since both Gk/w, the ratio of the
worker's quasi-rent to the wage is small, and 0, the wage elasticity of the
proportion of new hires that are kept, is small, the third term of (11) will
be small.

6. Note that the sample is representative of on-the-job training provided by
a group of employers, not the training activity associated with the employ-
ment of a group of job seekers during a specified time frame. The sample most
likely underrepresents larger employers if the employment of a group of job
seekers over a specified period of time were to be considered.
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7. In a few cases, employers reported that more than 520 hours (13 weeks
times 40 hours a week) had been devoted to a specific training activity during
the first 3 months on the job. Although the new hire might have received
training from more than one supervisor, it is unlikely that two trainers were
simultaneously in one-on-one contact with the new Consequently the
computer edit of this data changed all reports of more than 520 hours involved
in a training activity to 520.

8. The cost of the trainer was assumed to be two-thirds of the foregone
productivity, since formal training often involves more than one trainee.
Thus 1.8 = (2/3)1.5 + .8.

9. The index was constructed under an assumption that the four training
activities were mutually exclusive. This implies that if the sum of the hours
devoted to individual activities is greater than 520, that a reporting error
has occurred which overstates investment in training. In the few cases where
the sum of hours devoted to training exceeded 520, the training time index was
adjusted downward by the ratio of 520 to the sum of the hours reported for
individual activities. This procedure reduces the mean of the index by about
10 percent._

10. The interview questions about the productivity of recently hired employ-
ees were intended to provide indicators of the relative productivity of one
worker at different points in time cr two different workers in the identical
job. They do not attempt to measure productivity in any absolute sense and
therefore are not comparable across firms. Some of the uses made of these
data only require that the index be 'correlated with true productivity. Esti-
mates of the magnitude of training investments that combine time inputs off
other staff with the lower productivity of the trainee require an assumption
that the index is cardinal and a proportional transformation of true produc-
tivity pus a random error. The questions asking for a rating of the produc-
tivity of particular workers have remarkably law nonresponse rates. Only 4.4
percent of respondents asked about a particular new hire's productivity during
the first 2 weeks responded with a "don't know" or refused to answer. Compar-
ably defined nonresponse rates for other questions about the new hire were 8.2
percent for previous relevant experience, 3.2 percent for age, 6.7 for educa-
tion, 8.6 percent fo,- time spent In informal training by a supervisor, and 5.7
percent for a 3-question sequence from which starting wage rate is calculated.
The low nonresponse rate implies that our respondents felt that they were
capable of making such judgments and augurs well for the quality of the data
that results.

11. If employer reports of a worker's productivity are equal to an unknown
constant times the .orker's true marginal product plus a random error, per-
centage differences hi cell means of the productivity index can be
interpreted as unbiased estimators of percentage differences in true
productivity. If the variations in the productivity scores assigned by
supervi -s exaggerate the proportionate variations in the true productivity,
our esti, tes of percentage impacts of recruitment source on productivity will
be biased upward. Even though it is possihle for a worker's true productivity
to be negative, the scale was defined as h.ing a lowe limit of zero. Floors
and ceilings on a scale typically cause measurement errors to be negatively



correlated with the true value. If this were the case, the result would be an
understatement of percentage differences between the productivity of new hires
and workers who have been at the firm for longer. In our view, this latter
type of bias is more likely than the former.

12. This statement is conditional on the assumption that the productivity
reports received from employers are a proportional transformation of true
productivity plus a random e;-ror. Tests of the sensitivity of the comparison
between the growth of wage rates and productivity net of training costs to
this assumption appear shortly.

13. The following assumptions produce this calculation: employer reports are
a constant times true productivity plus a random error, the managerial and
co-worker tire reported; to be devoted to training is 100 percent devoted to
training as reported, the managerial staff members who provide training are
paid 1.5 times what workers with 2 years of tenure earn; and the reported
lower productivity of new workers relative to those with 2 years of tenure
captures the loss of trainee productivity because of training activities.

14. The first three assumptions are the same. The fourt. assumption is that
the productivity scores that are assigned describe the trainees' contributions
to current output when they are not engaged in training activities and when
receiving informal training by management or co-workers. During the other two
kinds of training activities (formal training and watching others do the job),
the trainee is assumed to contribute nothing to current output.

15. When the ratio derived from the 1983 survey is multiplied by the 1982
estimate of value of training in the first 3 months, we estimate that workers
with 2 years of tenure .rend 5.5 percent of their time in formal training or
watching others do the work and that the time others spend training him or her
has a value of 9.5 percent of his or her productivity. One minus this latter
figure is the appropriate correction factor for the denominator when con-
servative aggregation assumptions are used. For liberal assumptions the
appropriate correction factor is one minus the sum of these two figures.

16. Compensation may grow faster than wage rates early in a worker's tenure
if some minims m amount of tenure is necessary before pensions vest or paid
vacation can be taken.

17. Even when skills and training are all general in the sense of being
useful in other firms, workers with general training will typically be more
productive in the firm that has done the training than in other firms. This
is because each firm is likely to require a different mix of general skills.
The firm that does the training will concentrate on those skills it needs
the most, some of which may not be as highly valued by alternative employers.
Skills that would be highly valued by an alternative employer may not be
taught because others on the staff already fulfill that function or because of
some idiosyncracy of the training firm's production techrical.,gy. The result is
that the best fit between a worker's skills and the employer's needs is more
likely to be at the firm that iqially provides the training. This phenom-
enon has the effect of giving specificity to the match even when all training
is general and of reinforcing the tendency of wages to rise more slowly than
productivity net of training cost.
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2.0 THE MAGNITUDE AND DETERNINANTS OF ON-THE-JOB TRAINING
John Bishop

2.1 Introduction

The 1982 employer survey is the first large-scale data set to contain

measures of time devoted to training activities, who does the training, ana

the reported productivity of the employees receiving this training. A

stratified random sample of employers was drawn and then at each establishment

one or two recent hires were randomly selected and questions were asked about

the training they received.1 The questions about training activities were

for the first 3 months of employment and distinguished four different forms of

training: (1) watching others do the job, (2) formal training programs, (3)

informal individualized training and extra supervision by management and line

supervisors-, and (4) informal individualized training and extra supervision by

co-workers. The employer (or in larger firms the immediate superv.sor) was

also asked to report on the productivity of the typical individual hired in

the job during the first 2 weeks, during the next 1U weeks, and at the end of

2 years at the firm. The emplo: r was also asked to compare the traininy

received and the productivity G the particular new hire being studied to the

training and productivity of the "typical" new hire in that Job.

2.2 Magnitude and Distribution

The analysis reveals several points about magnitude and cost of the on-

the -Job training received by new employees. During the first 3 months, the

typical new hire spends an average of 47.3 hours watching others do the job,

1U.7 hours in formal training programs, 51 hours receiving informal training

from supervisors, and 24.2 hours receiving informal training by co-workers.

How do the costs and consequences of initial on-the-job training vary by oc-

cLpation, industry, establishment size, previous relevant job experience, aye,

and schooling of the employee? First, the gross associations between these

JO and worker characteristics and training intensity--the share of the

worker's potential productivity that is devoted to training in the first 3

months--are exriined. Then multivariate models of the determinants of the

lenyth and intensity of training are presented.
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Occupation

The impact of one's occupation on the amount of on-the-job trai ling typi-

cally received by a new employee is examined in table 2.1. The first four

rows of the table describe how the average number of hours devoted to four

distinct traininy activities during the first 3 months after being hired

varies by occupation. Even jobs that are thought to require little skill- -

such as service jobs--seen to involve a considerable amount of training duriny

the first 3 months: an average of 33 hours of watching others, 5.7 hours of

formal traininy, 35 hours of informal training by management, and i7 hours of

training by co-workers. Other occupations devote considerably more time to

traininy. The distribution of training activities is similar across occupa-

tions however. The typical trainee spends most of his training time watching

others do the job or being shown the job by a supervisor. Rouyhly, equal

amounts of time are spent in each. Informal training by co-workers is tne

next most important factor, and formal trairiny provided by specialized

training personnel accounts for only 5 to 10 percent of the time the new hire

is engaged in a training activity.

The fifth row of the table summarizes this information into an estimate

of investment in training during the first 3 months on the jnb. The index

values the time that managers, co-workers and the trainee devote to traininy

and express it in terms of hours of trainee time.2>3 Training investment

for service jobs is estimated to be 130 hours implyiny that the tine invested

in training a typical newly hired service worker in the first 3 months is

equal in value to abort 2, percent (130 hours/520 hours) of that worker's

potential productivity during that period. Investments in training are

uuhsioerauly greater in other occupations. Retail (and service sector) sales

an blue collar jobs have a mean index of 185 and 200 hours respectively or

35-38 percent of the new employee's potential productivity. Clerical jobs

typically required the equivalent of about 300 hours of training or about 45

percent of the new worker's potential output. Professional, managerial, and

nonretail sales workers required the equivalent of about 300 hours of

on-the-job training or nearly 60 percent of tie new worker's potential

output.
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TABLE 2.1

TRAINING AND PRODUCTIVITY GROWTH OF TYPICAL NEW EMPLOYEES
BY

OCCUPATION

Profes-
sional yeral

Sales
not

Retail
Retail

Sales Clerical
blue

Collar Service

Hours Spent in Training in First 3 Months

Watching others do the job 6U.0 65.0 82.8 39.2 5U.4 48.1 32.7
Format training programs 9.1 12.1 23.9 8.2 15.5 9.1 5.7
Informal training by management 76.6 80.4 71.8 48.5 54.6 49.3 35.1
Informal training by co-workers 31.8 23.0 33.9 23.9 26.2 26.8 16.7

Investment in Training Time 293 295 35U 185 235 200 130
Weeks to become fully trained if
no previous experience 11.1 13.4 9.2 6.5 6.7 9.0 3.4

Increase in Reported Productivity (%)

Betw. first 2 wks. & next 1U wks. 28 32 5U 30 40 32 28
Betw. first 3 mo. & end of year 2 38 33 36 25 32 23 17

New Hire Productivity Penality as a % of
Productivity ct Wkr. with 2 Yrs. Tenure

Liberal assumptions 69 69 74 51 60 50 39Conservative assumptions 58 56 59 44 50 42 33
Ultraconservative assumptions 43 43 43 32 37 30 23

Increase in Real Wage in First 2 Yrs. (%) 5.0 7.7 22.6 9.7 11.5 11.5 3.7

Number of cases 95 112 76 203 429 649 334

NOTE: Sample is limited to jobs for which al! the necessary questions on wage rates, training time, and
productivity were answered.
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The sixth row of the table reports the geometric mean of the answers to

the question "How many weeks does it take for a new employee hired for this

position tr become fully trained and qualified if he or she ',as no previous

experience in this job but has the necessary school-provided training?"

Service jobs are reported to require an average of only 3-4 weeks of train-

ing, retail sales, and clerical jobs slightly under 7 weeks and professional

and managerial jobs over 10 weeks.4

This training seems to have the hoped for result increasing the pro-

ductivity of the new employees. The survey asked the employer (or in larger

firms the immediate supervisor) to report nn the productivity of tne typical

individual hired in the job after 2 weeks, 12 weeks, and at the end of 2 years

at the firm.5 The reported productivity of new employees increases quite

rapidly (by roughly one-third) during the first month or so at the firm (see

row 7).6 Despite the ouch greater time interval, the percentage increases

between the first quarter and the end of the second year (see row craft) are

smaller than those during the earlier period for blue-collar, service, d

, and sales jobs. For these occupations, training investments and learning

by doing seen to be large in the first few months on the job but diminish

rauidly thereafter. In the higher level, managerial anu professional jobs

reported increases in produ:tivity are larger between the 3d and 24th month

than in Lne 1st fev. months. This reflects the more prolonged training per-

icd for these occupations. The occupation that devotes the least time to

training- -the service occupation--is also the occupation with the smallest

increase in productivity with tenure. The reported productivity of service

workers improves an average of 28 percent in the first month or so and a

further 17 perce't in the next 41 months. Occupations for which a lot of ti'i

is devotW to trainir,1 i) the first 3 months--nonretail sales workers,

professiolals, clerical, workers, and managers- -also seem to have larger than

averace increases in reported productivity as the worker gains in tenure.

Clerical workers, for instance, are i.ported to be improving their

productivity by 40 percent in the first month or so and by an additional 32

,ercent by the end of the second year on the job.

One of the consequences of he heavy investments in the training of new

hires is that new employees make significantly smaller contributions to the
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firm's current output than workers who have been with the firm for a couple of

years or more. The time specifically devoted to formal and informal training

activities is not the only penalty incurred when a new employee is hired. In

most jobs, skills are developed and refined throuyh practice. Learning by

doing as it is called may not actually involve spending time away from a dir-

ectly productive activity. It is costly, nevertheless, for new workers are

less productive than experienced workers. Thus the productivity penalty when

a new worker is hired has two components: training investments and the loAr

productivity of the new worker and the time required to raisiny the new work-

er's productivity.

Estimates of the short-run productivity penalty when a new worker is

hired are presented in the ninth row of the table. This figure is one minus

the productivity net of training cost of a typical new hire (see equation (12)

on page 1-17). This number provides a rough guide to the magnitude of the

adjustment costs associated with expansions carried out by hiring additional

workers rather than by scheduling extra hours. We saw in the previous chapter

that the other major component of adjustment costs--recruitment and selection

costs--tend to amount to only about 1 percent of a year's output by an exper-

ienced worker. The new hire productivity penalty is much larger. During just

the first 3 months, it is equivalent in value for services workers to an aver-

aye of about 1 month's output by an experienced worker. For professional,

managerial, and salespersons outside tne retail and service sec-or, the pen-

alty averayes about 1.65 months of output by experienced workers. The large

magnitude of these costs helps explain why employers tend to hire new em-

ployees only when the increase in demand is perceived to be long lasting.

Establishment Size

Tne relationship between establishment size and training is curvilinear

(see table 2.2). The very largest and very smallest (10 or fewer employees)

establishments invest the greatest amount of time in training. The iery

smallest establishments invest 43 percent of a new ;lire's potential pro-

ductivity (224 hours) during the first 3 months in training, whereas the next

largest size category (11-50 employees) invests only 35 percent of the new

hire's time. Those pith more than 20U employees invest 48 percent of the new

1 nix L
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TABLE 2.2

TRAINING AND PRODUCTIVITY GROWTH OF TYPICAL NEW EMPLOYEE
BY

ESTABLISHMENT SIZE

U-10 11-5U 51-20U 201+

Hours Spent in Training
in First 3 Months

Watching others do the job 48.7 45.4 48.3 55.4
rnrmal a:ning programs 11.8 7.4 9.2 17.0
Intl . 11 training by management 59.1 44.4 52.8 48.0
Informal training by coworkers 23.3 24.3 27.5 -1.4

Investment in Training Time 224 1835 213 248

Weeks to become fully trained if
no previous experience

increase 111 Reported Prodi......tivitLAI

8.1 6.4 6.1 8.3

Betw. first 2 wks. & next 10 wks. 29 33 37 49
betw. first 3 mos. & end of year 2 26 24 2b 34

ProductivitP-FoTtictIvityo"Thfle
Liberal assumptions .55 .5U .55 .61

Conservative assumptions .46 .42 .4b .51

Ultraconservative assurnptir "s .34 .3U .34 .37

Increase in Real Wage in

12.1 7.3 8.7 9.6First 2 Yrs. cfr--------

Number of cases 792 678 296 123

NOTE: Sample is limited to jobs for whicn all the necessaiv questions on wage
rates, training time, and productivity were answered.
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hire's time ln training. The curvilinearity remains when other determinants

of training are controlled. Reflecting the pattern of investment in training,

wage increases also exhibit a curvili 'r pattern being bigger in the very

smallest and very largest establishm...,3.

Reported increases in productivity do not, however, have a curvilinear

pattern. Rather there is a consistent tendency for the reported increases in

productivity to be larger at the larger establishments. The very smallest

ctablishments report a 29 percent productivity increase in the first few

months and an additional 26 percent increase by the end of the second year.

The largest establiAments report a 49 percent increase in the first few

months and a 34 percent increase during the nPxt 21 months. Such a dramatic

contrast between the pattern of training investments (input) and traininy

outcomes is unusual. The relationship between training investment measured in
t 1 I

time units, I, (line 5 of tables 2.12.7 and returns to that investment, #P,

(line 7 or line 8) is descrited by--

(1) A#P = rt9tI

where

rt is the rate of return to training of stayers, and

Qt is the opportunity cost of time devoted to training.

The lower4P/I of tiny establishnents implies that either they have a lower

rt or a lower Qt. It is unlikely that tiny establishments have lower

rt for they have higher turnover and poorer access to capital markets. Th±

probable explanation of their smallA#P/I i3 a lower opportunity cost of time

devoted to training. Upportuniq costs are probably lower because small

establishments are unable to s.:ead the risk of stocastic demand as well as

1aryer establishments and so must typically operte with a hiyher ratio of

capacity (staff on hand) to demand (staff interacting with a customer or

engaged in production). Scheduling of training is also probably mor- flexible

so training can be done during periods of slack when opportunity costs

are low.

stry

Industry has a major impact on investments in training (see table 2.3).

Mining (primarly cool mining in this sample), retail, and construction em-
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TABLE 2.3

TRAINING AND PRODUCTIVITY GROWTH OF TYPICAL NEW EMPLOYEES

BY

INDUSTRY

Typical New Employees Mining Const. Manuf.

Trans.

Utilities

Whole-

sale Retail Finance

Other

Service

Hours Spent In Tr/. .fling In First 3 Months

Watching others do the Job 66.2 47.7 53.0 51.2 55.1 36.2 76.5 49.6
Formal training programs 10.5 3.2 10.9 3.9 14.7 5.7 19.8 12.5
Informal training by management 31.8 47.2 52.8 47.3 56.0 50.0 59.3 54.3
Informal training by co-workers 16.5 20.2 32.4 25.4 28.3 22.6 33.3 21.8

Investmcnt In Training Time 163 180 231 189 248 175 309 214

Weeks to become fully trained 11
no previous experience 3.4 11.6 8.8 6.7 3.3 5.8 9.9 6.5

Increase In Reported Productivity (%)

Betw. first 2 wks. & next 10 wks. 13 21 43 32 41 31 45 31

Betw. first 3 mos. a end of year 2 13 21 27 27 31 23 39 25

New Hire Productivity Penallty as a % of

Productivity of Wkr with 2 Yrs. Tenure

Liberal assumptions .40 48 56 52 60 49 70 54
Conservative assumptions .28 39 47 44 50 42 57 45

Ultraconservative assumptions .21 29 34 32 36 30 41 33

Increase In Real Wage In First 2 Yrs I%) 2.1 8.3 10.9 9.6 16.2 8.3 9.7 9.4

Number of cases 36 140 247 75 186 596 130 480

NOTE: Sample Is limited to Jobs for which al I the necessary questions on wage rates, training time, and productivity were

answered.
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enployers give their new employees the least training. In mining and retail

jobs, the explanation seems to be that little training is required. It was

reported that a worker with no previous experience would become fully trained

and qualified in only 2.4 weeks in mining and only 5.8 weeks in retail jobs.

Construction workers require 11.6 weeks to become trained, so the small in-

vestment by their employers reflect the fact that most new hires already have

been trained on previous jobs. The industries that offer the greatest amount

of trainiHg are financial services, wholesale, and manufacturing. The indus-

tries that offer the greatest amount of training also seem to experience the

largest increase productivity over the course of the first months and years on

the job. The impact of industry on training when occupation and other charac-

teristics of the job and worker are controlled will be examined in a later

section.

Relevant Work Experience

The impact of previous relevant experience on training requirements is

outlined in table 2.4. For those with less than 1 year of previous relevant

experience, training investment is 45 percent of the new hire's potential

productivity. When the new hire has 10 years of previous relevant experience

training investment averages 29 percent of potential productivity. This oc-

curs in the face of a strong tendency for the jobs obtained by those with a

great deal of relevant experience to be jobs that require a considerably

longer training period. Clearly, when employers fill a job that requires a

great deal of training of worker with no previous experience, they tend to

give preference to candidates that because of their previous experience are

less co ;tly to train. Note also that jobs filled by new hires with greater

previous relevant exoerience tend to pat, better (see line 10).

The pattern of productivity and wage increase follow the pattern of in-

vestment. Those with the least experience start out considerably less pro-

ductive, cut their productivity grows from this lower base at a faster rate.

Their woge rates start lower but rise faster. The new hires with more than 10

years of previous experience, start ou, more productive and being paid high-

er wages. Their productivity rises but at slower rates, and they receive no

'ncrease in their real wayes.6
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TABLE 2.4

TRAINING AND PRODUCTIVITY GROWTH CF T-PICAL NEW EMPLOYEES
BY

PREVIOUS RELEVANT EXPERIENCE

Typical New Employees None

Under

1

Year
1-3
Years

3-5
Years

5-10
fears

More

Than 10
Years

Hours Spent in Training in First 3 Months

Watching others do the job 49.b cq
...,
c_... 47. 39.3 43.6 35.4

Formal training programs 11.0 11.2 6.2 11.4 11.1 4.9
Informal training by management 51,7 60.9 47.0 43.9 56.7 41.6

Informal training by coworkers 26.9 27.1 24.1 19.5 21.2 18.7

Investment in Training Time 22C 242 185 171 2U3 149

Weeks to become fully trained if
no previous experience 6.3 7.0 6.7 9.1 8.6 11,1

Increase in Reported Productivity (%)

Betw. first 2 wks. & next 10 wks. 37 35 27 29 29 29

Betw. first 3 mos. & end of year 2 30 29 21 19 21 21

New Hire Productivity Penality ;s a % of
Productivity o: Wkr with Z Yrs. Tenure

Liberal assumptions .5b .6U .au 48 51 45

Conservative assumptions .47 .5U .40 4U 43 38

Ultraconservative assumptions .34 .36 .29 29 02 27

Wage Rate

Current wage $ 4.66 5.05 5.62 6.91 b.42 7.90
Increase in real wage 13.9 10.8 8.2 4.7 4.7 0.0

Number of cases 699 382 404 124 193 96

NOTE: Sample is limited to jobs for whtch all the necessary questions on wage rates, training time,
and Productivity were answered,
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Aye

The association between traininy received and the aye of the new hire is

described in table 2.5. Tne relationship is curvilinear. It is the 2b -29-

year -old aye group that obtains jobs offering the yreatest amount of training

to typical new hires--235 hours. Teenagers typically take jobs requiring

about 206 hours, and those workers over 4U typically take jobs requiring the

least training - -15b hours. Productivity growth and wage increases seems to

follow on an irregular pattern that is rouyhly curvilinear with a peak in the

20-L4 age group. The average wage of a worker with 2 years V, tenure in the

firm is curvilinearly related to age with the peak in the :4U-39 age bracket.

Schooling: Type and Amount

The relationship between type and amount of schooling of the new hire and
. -

the on-the-job training typically received by the typical worker is explored

in table 2.6. One would expect schooling to be positively related to the rate

at which J, new hire can learn new skills. This leads one to hypothesize that

employers will tend to select the better educatea job applicants for jubs that

require a great deal of training. When the job being filled will require a

yreat deal of training it the new hire Os no experience, we would also expect

employers to attempt to reduce training costs by giving preference to the

graduates of relevant vocational training programs.

Both of these hypotheses are supported by the data. People with more

1- schooling and with a vocational component to theirs cooling take jobs that

have longer training periods for inexperienced workers and that offer more

intensive training during the first 3 months on the job. High school drop-

., outs with no vocational training typically yet jobs in which training invest-

ments in the first 3 months are only 22 percent of the new hire's potential

productivity. Graduatino from high school raises training to 38 percent of

the new hire's potential productivity. Getting vocational training in high

school raises training to 47 percent of potential productivity and vocational

education at a 2-year college or technical institute raises it further to 52

percent. College yraduates with a liberal arts degrcc get only slightly more

training--54 percent of their potential productivity. College yraduates wno

2-11
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TABLE 2.5

TRAINING AND PRUDUCTIVITY OF TYPICAL NEW EMPLOYEES
BY AGE

Typical New Employees 16-19 20-24 25-29

Hours Spent in Training in First 3 Months

Watching others do the job 43.7 52.6 52.0
Formal training programs ,.9 7.8 17.2
Informal training by management 54.7 52.8 58.4
Informal training by coworkers 23.8 29.4 23.1

Investment in Training Time 2U6 220 235

Weeks to become fully trained if
no prev;ous experience 5.6 7.4 7.4

Increase in Reported Productivity

Betw. first 2 wks. & next 10 wks. 33 38 30
Betw. first 3 mos. & end of year 2 27 29 24

New Hire Productivity Penality as a % of
Productivity of Wkr with 2 Yrs. Tenure

Liberal assumptions 53 57 56
Conservative assumptions 45 47 46
Ultraconservative assumptions 33 34 34

Wage Rate

Current wage $ 4.12 5.25 5.84
Increase in real wage 11.8 12.1 9.3

Number of cases 34b 409

30-39 40+

45.5 38.9
12.1 2.9

45.9 43.3
23.3 20.4

192 156

8.2 7.0

31 28

23 23

51 46
42 39

32 28

6.20 5.80
7.5 3.b

332 229

NOTE: Sample is limited to jobs for which all the necessary questions on wage rates, training time,
and productivity were answered.
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TABLE 2.6

TRAINING AND PRODUCTIVITY GROWTH OF TYPICAL NEW EMPLOYEES

BY

SCHOOLING

Typical New tuployees

LT

Voc Ed

12

No
Voc Ed

12

Voc Ed
No

Voc Ed

13-15

No
Voc Ed Voc Ed Voc Ed

16+

No
Voc Ed

Hours Spent In Training In First 3 Months

Watching others do the Joh 30.2 25.6 56.4 45.6 61.3 49.0 84 67.1
Formal training programs 4.5 5.4 17.3 7.3 19.3 15.7 10.7 8.3
Informal training oy management 40.0 31.6 53.4 54.0 62.4 51.7 68.7 68.9
Informal t ' by co-workers 23.8 17.' 31.3 23.5 26.4 23.8 27.1 23.9

Investment In Train'ng Time 158 116 246 199 269 226.5 293 279

Weeks to become fully trained If
no.prevlous experience 6.5 4.2 n.7 6.3 11.1 7.3 12.4 11.3

Increase In Reperted Productivity (S)

Betw. first 2 wks. I. next 10 wks. 33 24 78 35 34 38 35 37
Betw. firs+ 3 mo. & end of year 2 33 17 28 24 28 30 33 41

New Mire Productivity Penallty as a % of

Productivity of Wkr with 2 Yrs. Tenure

Liberal assumptions 51 36 58 52 63 58 68 7C
Conservative assumption: 45 31 48 44 51 48 54 58
Ultraconservative assumptions Eir) 31 48 44 51 48 54 58

Wage Rare

Current wags $ 4.20 4.26 5.68 5.16 6.19 5.35 7.65 5.37
Increase In real wage 17.1 9.2 11.3 8.7 10.6 1 3.6 8.9 7.9

Number of cases 46 154 284 82 3 134 205 47 105

NOTE: Sample !s limited to Jobs for which all the necessary questions on wage rates, training time, and produclivIty were

aoswered.

92 BEST COPY AVAILABLE



roncentrated on vocational subjects such as engineering or business receive

the greatest amount of on-the-job training-56 percent of a much higher

potential productivity.

Productivity growth with tenure seems to be greatest in jobs normally

filled by workers with many years of schooling. Although productivity

increases for vocational program graduates with 12 or more years of schooling

at' respectable, graduates of nonvocational programs generally had slightly

higher rates of productivity increase despite their somewhat., sin allEr amounts

on raining investment. The productivity of vocational program graduates

probably grows more slowly because they start from a higher base. Evidence

fok their starting from a higher base is pro" 'ed by the higher wage rates

thq are able to command. Graduates of high school vocational programs enter

jOb$ with 10 percent higher wage rates than high school graduates that did not

siitialize. For those with 13-15 years of schooling, the wage premium for

vocational training is lb percent. College graduates with degrees in engi-

neering, business, or some other vocational suoject receive a 41 percent

higher wage than liberal arts graduates.

2.3 The Deteiminants of Training

The amount of training that is provided to typical new hires is influ-

enced by the character of the job and the firm. Two different indicators of

training investment are analyzed in a multivariate framework. The answer to

the question; "How many weeks does it take for a new employee hired for the

position to become fully trained and qualified if he or she has no previous

experience in this job but has the necessary school-provided training?" is the

first indicator studied. The second is an estimate of the value of the time

devoted to training during the first 3 months a worker's tenure at a firm.

Tablci 2.7 presents the results of the regressions predicting the logarithm of

the two measures of training investment. Mnitiplying a cefficient by 100

gives an estimate of the percentage impact of a right-hand side variable.

Both of the measures of training analyzed are indicators of the resource

of training a particular individual and not of the learning that has oc-

curred as a result of the training. Factors that raise the payoff to train-

ing could be expected to increase both the cost of training (input) and the
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TABLE 2.7

THE DETERMINANTS OF THE TRAINING OF THE TYPICAL NEW HIRE

Characteristics

Log Weeks to

Become Fully

Trained

Loy Training
Intensity

in First

3 Months

Job Characteristics

Importance of vocational education .413 (4.6) .366 (b.5)

Specific vocational preparation .021 ( .7) .017 .1
General educational requirements .257 (3.8) .051 .8

Cleric41 -.505 (4.4) .Z57 (2.3)
Sales -.Z24 (1.4) .616 (4.1)

Retail sales -.039 ( .2) .419 (2.7)

Professional -.519 (3.0) .U93 ( .5)

Managerial -.327 (1.9) -.083 ( .5)

Service -.524 (5.1) .026 ( .3)

Craft .042 ( .4) .029 ( .3)

Loy cost of machine .U80 (4.4) .059 (3.3)

Hours per week .013 (3.7) .019 (5.6)

Temporary job -.287 (3.3) -.290 (3.7)
Piece rate or commiss,on .057 ( .4) -.170 (1.2)
Partial incentive .081 ( .8) .091 ( .9)

Trainee Characteristics

Proportion under 25 -.041 ( .3) .401 (3.3)

Proportion union .078 ( .6) -.074 ( .6)

Propor -n construction union -.038 ( .1) -.372 (1.4)

Employer Characteristics

Log establishment employment -.133 (1.7) -.171 (2.3)

Log employment squared .018 (1.7) .029 (2.8)

Loy ratio firm/establishment employment -.016 ( .7) .056 (2.5)

Proportion white .418 (4.0) .452 (4.3)

Proportion ,:raft .830 (b.2) .287 (2.2)

Sales growth last 2 years -.873 (3.2) .092 ( .4)

Sales growth last 2 yeas if positive .926 (3.0) -.070 ( .2)

Market Characteristics

Hard-to-find reliable unskilled worKers .109 (1.4) .214 (2.8)

alter employers using same skills -.016 ( .9) -.043 (2.5)

Log labor market size -.002 ( .1) .038 (1.7)

Standard error of estimate 1.468 1.348

R squared .202 .159

NOTE: The models also contained dummies for industry (construction-mining, manu-
facturing, transportations-utilities, finance-services), the local unemployment
rate, the growth rate of employment in the labor market, and the proportion of
all jobs that are part-time. T-statistics are in parentheses to the right of
the coefficient.
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learning (output) that results. A reduction in the cost of training because

the workers hired are fast learners, or the firm has developed an especially

effective method of training, can be expected to induce the firm to set higher

learning objectives. Either the goals for the level of skill to be achieved

wil: be raised, or the minimum hiring standards for previous experience in the

field (and entry-level wages) will be lowered. Cost reductions of this type

have an ambiguous effect on the time that is devoted to training. If the

firm's response to such a cost reduction is to increase its learning objec-

tives only slightly, an increase in the efficiency of training will lower both

the time and money cost of training an individual. If, however, the firm's

response to its being 20 percent more efficient at teaching skills is to raise

its learning objective by more than 20 percent, the cost of training new hires

would y0 up. In the first case, demand for training is inelastic; in the sec-

ond case, it is elastic.

Under certain assumptions, the elasticity of demand for training can be

calculated by observing the degree to which training rises Oen the typical

weekly hours of the job increase. When such a calculation is performed, de-

mand turns out to be inelastic. Firms that are 20 percent more efficient at

teaching a skill do try to teach more, but they do not increase their learning

objectives by the full 20 percent. As a result, firms that are particularly

efficient at training can and in fact do spend less time on the activity than

firms of only average efficiency. One way a firm can be particularly effic-

ient at training is by ninny fast learners and already trained and exper-

ienced workers. An inelastic demand for training implies that firms which are

unable to recruit fast learners will typically have to devote more time to

training. The study finds support for this prediction because the firms that

hired many workers under the age of 25 and reported that reliable unskillea

workers were hard to find did indeed spend more time training their workers

than other firms.

The other determinants of training included in the model are indicators

of demand for and the payoff to training (not indicators of cost), so the

estimates vact of a variable on training cost will generally be a reasonable

proxy for its impact on learning as well. When one looks across jobs rather

than across the occupants of a particular job, theory and the empirical work
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of others predict that on-the-job training is complementary with capital,

complementary with the skill level of other workers in the firm, and comple-

mentary with previous general and occupationally specific training of new

hires. All of these hypotheses are supported. Workers who use expensive

machinery typically receive a greater amount of training than other workers.

The skill level of other workers seems to have a positive effect on training.

Evidence of this is the large positive effects on the amount of training of

workers at a firm that has many craftsworkers and/or many white-collar work-

ers.

Jobs for which previous school-provided vocational training is important

in selecting new hires tend to involve much more traininy on- the -job than joys

for which previous school-provided training is not important. Jobs that are

considered to require an extensive general educational background also typi-

cally involve longer periods of on-the-job training. These results imply that

students who take more years of schooling and who obtain vocational training

typically find jobs that ofter greater on-the-job training as well. When they

are filling jobs that require a great deal of training, employers ere partic-

ularly interested in hiring applicants with a strong educational background.

The expected number of hours tne new hire is likely to be workiny at the

firm positively impacts training. Temporary jobs offer significantly less

training. Full-time jobs offer more. One would expect turnover to be higher

in a position in which many other local employers could make use of the skills

required. As expecteu, such jobs offered less training.

The size of an establishment effects the amount of time that is devoted

to training. Large firms and very small firms spend the greateA amount of

time training new employees. Two offsettiK effects account for this: (1)

large establishnents have low turnover, which raises the payoff to t'aining

and theretore the level of training, and (2) in establishments with only a few

employees, fewer opportt ities for specialization exist so employees must be

taught a broader range of skills. These two effects increase the payoff to

training. Periods of slack activity (e.g., no one in the store) ale probably

more frequent in these very small establishments. During slack periods, the

opportunity coA of time devoted to training is probably quit" low This can

be expected to increase the time devoted to training,
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1. In the bulk of the sample, the respondent was the owner/manager of the

establishment. In large organizations, the primary respondent was the person
in charge of hiring, generally the personnel officer. When the primary re-

spondent was unable to answer a question, he or she was asked if someone else
in the organization would have the information and that part of tie interview

was completed with this other official. Other respondents were: controllers,
wage and salary administrators, and line supervisors (for questions about a

particular recent hire).

2. Our employer respondents reported that workers with 2 years of tenure in
the job averaged between 22 and 50 percent (depending on occupation and other
worker characteristics) more proevctivity than new hires during their first 3

months on the jub. This ratio was calculated for each job/worker category and
used to place a relative value on co-worker time devoted to training. The

management staff members who provide formal and informal training were assumed

to be paid 1.5 times the wage of co-workers. Formal training involves both

the trainer and trainee's time. Sometimes 't one-on-one and sometimes

training is done in groups. It was assumed that the average ratio of trainees

to trainers was two and that the value of the trainer's time (including
materials cost of training) was twice the wage of a co-worker with 2 years of
tenure. When supervisors and co-workers are yiviny informal training to a new
employee, the trainee is afinost invariably directly involved in a production

activity. Employers report that for informal training, the trainees are
typically as productive while being trained as they are when working alone.
Consequently, informal training is assumed to involve only the investment of

the trainer's time. Thus in units of co-worker time, the value of trainer

time is 1.5 (informal training time by managers) plus formal training time

plus co-worker training time. Trainer time is then added to trainee time to
get total investment equals time watching others plus formal training time
plus (ratio of reported productivity of experienced [2 yrs] and inexperienced
employees) (trainer time). The use of the ratio to estimate the relative

productivity implicitly involves an assumption that the productivity reports
received from employers are a proportional transformation of true productivity
plus a random error. The unknown factor of proportionality can be different
for every job, every firm, and every respondent, but a single respondent al-
ways uses the ;ame proportionality factor when answering our quPctions. If

alternatively it was assumed that these reports exagerate the rate of growth
of productivity with tenure by a factor of 2, estimates of training investment
would be 15 percent lower. Comparisons across occupations or of new hires

with different qualifications would not change appreciably.

3. The Becker-Mince definition of investment in on-the-job training is the
difference between the new hire's productivity net of training costs in a ,-,ob
that others learning opportunities and that same worker's wage in an alter-

native job that results in no learning or training. Investment in trainily
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time as defined in note two corresponds to the Becker-Mincer definition if it
is assumed that the alternative no training wage is equal to the worker's

average productivity during the first 3 months of enpluyment. If, instead, it
was assumed that the alternative to training wage was equal to reportea pru-
di,ctivity during the first 2 weeks, estimates of training investment would be
15-26 percent hiyher.

4. If the arithmetic mean were beiny reported, these numbers would be
considerably larger. Nevertheless,these numbers seen low, especially for
protessional and manayerial jobs.

5. The interview questions about the productivity of recently hired employees
were intended to provide indicators of the relative productivity of one worker
at different points in time or two different workers in the identical job.
They do not attempt to measure productivity in any absolute terse and, there-
fore, are not comparable across firms. Many of the uses made Jf these data
only require that the index be correlated with true productivity. Estimates

of the magnitude of training investments that combine time inputs of other
staft with the lower prcductivity of the trainee require an assumption that
the index is cardinal and a proportional transformation of true productivity
plus a random error. The questions asking for a rating of the productivity of

particular workers have remarkably low-nonresponse rates. Only 4.4 percent of
respondents asked about a particular new hire's productivity during the first
2 weeks responded with a "don't know" or refused to answer. Comparably de-

fined nonresponse rates for other questions were 8.2 percent for previous
relevant experience, 3.2 percent for age, 6.7 percent for education, 8.6 per-
cent for time spent in informal training by supervisor, and 5.7 percent for a
three-question sequence fran which starting wage rate is calculated. The

low-nonresponse rate implies that our respondents felt that they were cap-
aule of makiny such judgments and augur well for the quality of the data that
results.

6. If employer reports of a worker's productivity are equal to an unknown
constant times the worker's true marginal product plus a random error, per-
centage differences in cell means of the productivity index can be interpreted
as unbiased estimators of percentage differences in true productivity. If the

variations in the productivity scores assigned by supervisors exaggerate the
proportionate variations in the true productivity, our estimates of percentage
impacts of recruitment source on productivity will be biased upward. Even

though it is possible for a worker's true productivity to be r.eyative, the
scale was defined as having a lower limit of zero. Floors and ceilings on a

scale typically cause measurement er^ors to be negatively correlated with the
true viiue. If this were the case, the result would be an understatement of
percentage differences between the productivity of new hires and workers who
have been longer at the firm. In our view, this latter type of bias is more
likely than the former.

2.19

98



3.0 IMPACTS OF TRAINING
John Bishop

3.1 Impact of Training on Worker Productivity

New employees experience tic increases in proouctivity in the first 2

years of employment at a firm. A part of this productivity increase is due to

learning by doing and would occur even if no formal or informal training is

provided. Formal and informal training is responsible for a major portion of

the productivity growth, however. What is the rate of return to these

conscious efforts to train new employees? Which training methods are most

effective?

The 1982 National Employer Survey distinguished four different types of

employer-provided training: (1) formal traini,g (provided by a training

professional), (2) time spent watching others do the job, (3) informal

on-the-job training by supervisors, and (4) informal on-the-job training by

co-workers. The impact of each of these distinct training activities on

productivity growth during the first 2 years on the job for typical new

employees was estimated by including reports of hours typically spent on each

activity during the first 3 months in models predicting rates of productivity

growth. Since diminishing returns are to be expected, the square of the total

cost of training was included in the model. Productivity growth during the

first 2 years was defined in 2 different ways: the absolute change n

productivity on a 0-100 scale and the log of the productivity growth ratio.

The measures of time spent in specific training activities in the first 3

months on the job are thus really measures of training intensity ratner than

of aggregate trailing investment during the first 2 years on the job. Con-

sequently, the reported required length of training--the log of the weeks

before a new employee becomes fully trained and qualified--was also included

in the model. A full set of controls for job, occupation, and firm character-

istics was included in each model. The control variables used vere almost

identical to the independent variables used in table 2.7.

The results of the logarithmic regressions are repvced in table 3.1. The

linear regressions are reported in table 3.2. In both models, the coefficient

on the square term is negative and statistically signif ant indicating that
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TABLE 3.1

MARGINAL RATES OF RETURN TO TRAINING
CURING FIRST TWO YEARS

(logarithmic model)

of Return when

Is:
hrs/Q1 500 hrs/QType of Training

1 I

1

1 I

1(100s of hrs.)'
Assumed Cost1Training

Factor

'Marginal Rate

Intensity
1100 hrs/Q1300

Formal Training .122*** (2.78) 1.8 33% 11 -12

Watching Others .143*** (7.03) .8 108 85 63

Informal OJT by .130*** (3.83) 1.5 47 24 1

Management

Informal OJT by .133*** (4.48) 1.0 77 55 32

Coworkers

Total Training -.0085** (2.25)
Squared

Length of (rain-
ing (log)

.066*** (6.08) 44 15 9

R Squared .189

Standard Error .59

NOTE: Column one reports a regression predicting the change in the log of
productivity report +5 which, except for the hours of training activity
variables reported in this table, is in all other respects identical to the
regressions reported in column two of Table 2.7. The derivation of the
assumed cost factors is discussed in note two of chapter 2. Marginal rates of
return are calculated assuming that an hour increase in a particular training
activity during the first quarter corresponds to a 3-hour increase in that
activity during the full 2-year period. Training intensity during the first
quarter has an arithmetic mean of 149 and a geometric mean of 100.

*
**

***

significant at the 10% level
significant at the 5% level
significant at the 1% level

(two-sided)

(two-sided)
(two-sided)
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TABLE 3.2

MARGINAL RATES OF RETURN TO TRAINING
DURING FIRST TWO YEARS

(linear model)

I 1
1 Marginal Rate of Return when

1

1 I Assumed Cost1 Training Intensity Is:
Type of Training 1(100's of hrs)l Factor I 100 hrs/QI300 hrs/g150u nrsT11

Formal Training

Watching Others

Informal OJT by
Management

Informal OJT by
Coworkers

Total Training

Squared

Length of Train-
ing (log)

R Squared

Standard Error

3.18 (1.86)

3.98*** (5.02)

5.27*** (3.98)

5.48*** (4.74)

-.38*** (2.58)

2.48*** (5.88)

.156

23.2

8%

35

23

-4 -17

23 11

10 -2.5

1.0 39 27 14

21 7 4

NOTE: Column one reports a regression predicting tne change in the log of
productivity report +5 which, except for the hours of training activity
variables reported in this table, is in all other respects identical to the
regressions reported in column two of Table 2.7. The derivation of the
assumed cost factors is discussed in note two of Chapter 2. Marginal rates of
return are calculated assuming that an hour increase in a particular training
activity during the first quarter corresponds to a 3-hour increase in that
activity during the full 2-year period. Training intensity during the first
quarter has an arithmetic mean of 149 and a geometric mean of 100.

*
* *

*
*
*

significant at the 10% level
significant at the 5% level
significant at the 1% level

(two-sided)
(two-sided)
(two-sided)
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there are diminishing returns to training intensity. When the souare of total

training intensity is included in the model, all four of the linear terms for

a particular form of training have positive and statistically significant

effects on productivity growth. The effect of training intensity on produc-

tivity is quite large. An increase in any of the training activities from

0 to 100 raises the worker's productivity by 13 to 15 percent in the logarith-

mic models and by 4 to 6.6 percent in the linear models. Clearly when train-

ing intensity is low, increases in its intensity will produce large increases

in a worker's productivity.

The impacts of each type of training are remarkably similar. This was not

anticipated for some forms of training (e.g., formai training) have much

higher hourly costs than others (e.g., watching others do the work), and this

was expected to result in the more expensive forms of training having larger

impacts on productivity than the cheaper forms. Our estimates of the hourly

cost of each type of training (measured in the units of productivity of a

worker with Z years of tenure on the job is given in the second column of

table 3.1 and .!.2.1 Watching others do the work and reading manuals is the

least costly form of training because it involves only the new hire's time,

the opportunity cost of which is low. It does not require the time of

experienced workers and supervisors. Formal training is assumed to be the

most expensive because it requires the time of both the trainee and the

trainer. The cost of informal training by supervisors and co-workers lies

between these two extremes because the trainee is engaged in proiJction, dli

only the time of the supervisor and co-worker must be charged off as a CO,L or

training. Given these estimates of the relative costs of different forms of

training, the results presented in column one imply that informal training has

higher rates of return than formal training. A further implication is that

within the informal training category, the highest rates of return are to

co-worker training and to training yourself through reading and observa-

tion.2

Illustrative estimates of marginal rates of return for each form of

training are reported in columns three, four, and five. Because he period

for which training intensity is measJr,1 is ritin ,)irstr nil the period over

which productivity growth is measured, these estimates must be based on a
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maintained assumption about how changes in our measure of training intensity

during the first 3 months relate to changes in total hours in that training

activity over the course of the rest of the 2-year period. It was assumed

that a unit increase in a training activity during the first 3 mont.Js was

associated with a further 2-unit increase in that training activity during the

rest of the 2-year period. This assumption lowers the calculated rate of

return by a factor of 3.3,4

The estimated marginal rates of return diminish as the intensity of

training increases. ine mean training intensity for the first 3 months

expressed in units of the time of trained workers is 148 hours. As intensity

during the first 3 months rises from 100 hours to 300 hours (double ae mean)

and then to 500 hours (more tnan triple the mean), the marginal rate of return

(ROR) for informal OJT by co-workers drops from 34 to 27 and then to 14

percent in the linear model. The linear model's ROR for watching others drops

from 35 to 23 and then 11 percent. The ROR for informal OJT by supervisors

goes from 23 percen;. to 10 percent and becomes a negative 2.5 percent when

intensity reaches 500 hours in the first 3 months. Formal OJT is eAimated to

have a positive marginal rate of return only for ranges of total investment

that are below about 1.7 times the mean. Estimated rates of return calculated

from models based on logarithmic specifications are considerably higher. At

the training intensities that prevail (generally under 200 hours during the

first quarter,, marginal rates of return seem to be very high. These marginal

RORs are not adjusted for turnover or obsolescence and are therefore not

directly comparable to the real rates of return to schooling and financial

assets that typically lie in the range from 5 to 10 percent. If all training

investments are specific to the firm and must therefore be written off if

there is turnover, it would require RORs of 30 percent or more to induce the

firm to invest in specific training.

The discussion of table 2.2 suggested that rates of return to training

might be higher at large establishments than small establishments. The

col,osition of training also changes with establishment size with formal

training becoming more common as size increases. This suggests that rates of

return *..2 various types of training probably vary with establishment size as

well. ft) examine these issues, the models were respecified so as to allow for
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three-way interactions between training intensity, size, and the share of

training that was formal, watching others, and informal OJT by a co-worker.

The specification used was the following:

P2yr P2wk = BX + b1L + b2T + b3T2 . b4TxE +

b5TS + b6TES + u

where X = a vector of control variables

L = logarithm of the required length of tr?ining

T = logarithm of training intensity during the first 3 months

E = logarithm of (Employment/18.5)

S = a vector of snares of training that are formal, watching
others, and informal OJT by co-workers. The excluded category
is informal OJT by managers and supervisors.

P2yr = Productivity of the typical worker at the end of 2 years
(absolute value in the linear models and logarithmic in
the logarithmic models)

P2wk = Productivity of the typical worker during the first 2 weeks
(absolute value in the lear models and the logarithm in the
logarithmic models)

The results of estimating these equations are reporced in table 3.3. A

model that allows only for interactions between total training and size is

reported in the tirst and third column. The coefficient on size interacted

with training is positive and statistically significant. The results imply

that at a training intensity of 100 hours the elasticity of productivity with

respect to training is 0.169 at establishments with 19 employees and about

0.19 for companies with 200 employees. The second column of the table reports

a regression that includes both the type of training provided and interactions

between size and training type. The positive and significant coefficient on

interactions between intensity of training and the share that is watching

others do the work or that is part of a formal training program implies that

these forms of training have significantly higher rates of return than OJT by

supervisors, the excluded training category.

The hypothesis that the size of the establishment differentally effects

the rate of return to specific types of training is tested by including size

times share times log total training interactions in the model. Two of the
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TABLE 3.3

IMPACT OF ESTABLISHMENT SIZE UN
MARGINAL RATES OF RETURN 10 TRAINING

Variable 1 Linear Model 1
Logarithmic HodiT

Log Length of Training 2.17*** 2.15*** .061*** .060***

(5.2) (5.2) (5.2) (5.6) (5.6)

Log Intensity of Training .79 .27 -.131** -.140***

(.4) (.4) (.1) (2.5) (2.61

Log Training Intensity .50*** .56** .0326*** 0.313***

Squared (3.0) (2.0) (5.0) (4.7)

Interactions of Log Training
Intensity With:

Log size
.39*** .42** .0089*** .0052

(4.7) (2.5) (4.2) (1.2)

Forma' share .21 .028*

(.3) (1.7)

Formal share times log size .66* .0235**

(1.7) (2.3)

Watching others share 1.03** .0441**

(2.0) (2.3)

Watching others share times
log size -.84** -.0089

(2.3) (.9)

Co-worker OJT Share .80 .0196

(1.3) (1.2)

Co-worker OJT Share Times

Log Size .53 .0158

(1.3) (1.5)

R Squared .149 .156 .180 .189

NOTE: The logarithm of employment in 1981 was deviated from its mean of 2.85 (18.5

employees) before being interacted with other variab'es. Consequently, the

coefficients on training intensity and training inte,acted with formal share,
watching other share and co-worker OJT share describe the effects of these variables

for an establishment with about 19 employees.

*

**
***

significant at the 10% level (two-sided)

significant at the 5% level (two-sided)

significant at the 1% level (two-sided)
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three estimated coefficients on these three-way interactions are significant.

As the size of the establishment increases, the payoff to formal training

rises more rapidly than the payoffs to other forms of training. Increases in

establishment size also raise the productivity of informal training by co-

workers relative to the payoff to training by supervisors, but the effect is

smaller than it is for formal training. Watching others do tne work seems to

become a less effective learning technique at large companies than at smaller

companies. These results help explain why formal training programs are more

common at large companies than at small companies.

The discussion so far has assumed that the causation runs from training to

productivity growth. It might be argued that when one is examining relation-

ships for a typical worker that firms hiring workers with very low initial

productivity will find it profitable to provide more than average amounts of

training. Consequently, when initial productivity is not controlled, there

may be simultaneity bias in our models. To test for such bias we estimated a

structural model of productivity growth using two stage least squares.

The X variables used in estimating the models presented in table 3.1 and

3.2 were divided into two parts: those that theory predicts directly in-

fluence productivity growth and those that which influence training intensity,

composition, or length without directly af''cting rates of productivity growth

conditional on training. The variables in ...his latter category were the

number of alternative employers; dummies for industry, growth of employment,

growth of sales, size of establishment, size of firm, and wage rate; dummy for

wage at or below the minimum wage; dummies for no probationary period and log

of length of the probationary period; dummies for not knowing if there is a

probationary period, difficulty of firing after probationary period, seniority

as a basis of layoff, temporary job, and characteristics of the local labor

market. These variables were used as instruments for the training variables.

This involves maintaining the hypothesis that these variables influence the

cost of training investments, and therefore, the level and com,,sition of

training without influencing the rate at which new employees learn. The X

variables assumed to have direct impacts on productivity growth were dummies

for occupation, the specific vocational preparation (SVP), and the general

educational development (GED) that the Dictionary of Occupational Titles (DOT)
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specified is necessary for the job, percent of work force skilled, percent of

work force who are craftsworkers, the importance of vocational education in

selection, cost of machinery, unionization, hours worked per week, and

characteristics of the hires (i.e., percent under age 25), and an employer

response that it is hard to find reliable unskilled workers. When outcomes

for particular individuals were being modeled, the new hires' education, sex,

and work experience were included in the structural model.

The results for the linear and logarithmic specifications are reported in

tables 3.4 and 3.5, respectively. In most cases, estimating by 2SLS rather

than OLS has the effect of increasing the magnitude of coefficients but

decreasing their statistical significance. Two-stage least squares models

that distinguish 4 types of training (models 2 and 3) apparently cannot be

successfully estimated in the data. In the 2SLS, models on informal OJT by

co-workers are much larger than the coefficients on other types of training

and are generally the only ones of the 4 specific training aC.ivity variables

that are statistically sigrificant. The magnitudes of the coefficients are

clearly much too variable to be believable. Attention should therefore be

directed at model 1 which does not try to distinguish effects of different

forms of training. Here the use of two-stage least squares to estimate the

model has the effect of doubling the estimated effects of training intensity

and reversing the sign of the coefficient on length of training.

An alternative approach to estimating the impacts of training (one that

probably reduces the simultaneity problem) is to examine the productivity

growth of particular new hires. Tables 3.6 and 3.7 report the results of

estimating model 1, 2, and 3 using productivity data on a particular new hire

rather than a typical new hire. Missing data reduces sample sizes by about

100. The variance of productivity growth across firms is larger when actual

individuals are the data rather than typical individuals. R squares of the

models are slightly higher, however, because characteristics of the worker are

included in the structural model of productivity growth. The training varia-

bles used in these models were for a typical new hire rather than for that

particular new hire. Comparisons of the coefficients reported in table 3.4 to

those in table 3.6 and table 3.5-3.7 reveal that substituting data on produc-

tivity growth outcomes of particular individuals for data on typical hires
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TABLE 3.4

IMPALT OF TRAINING ON PRODUCTIVITY' GROWTH OF TYPICAL NEW EMPLOYEES
OVER FIRST TWO YEARS

Training

I

1

Two-Stage Least Squares
Logarithmic Models

1 Model 2 I
--McideT 3

I MooeT
I OLS 2SLS I OLS 2SLS I

NS Z-bLb

Log Training .081*** 234**

Intensity (5.1) ('.4)

Training .233*** .573**

Intensity (9.3) (2.6)

Formal Training .133*** .28' .039 .083

(3.1) (.6) (1.3) (.3)

Informal Training .130*** .059 .013 .047

by management (3.8) (.2) (.6) (.3)

Informal Training .145*** .656** .079*** .532**

by Co-workers (4.9) (2.4) (2.9) (2.1)

Watching Others .149*** .078 .092*** -.039

(7.4) (.4) (4.9) (.2)

Training Inten- -.022*** -.049 -.0085** .012

sity Squared (5.6) (1.3) (2.3) (.3)

Log Weeks of .058*** -.066 .068*** .028 .060*** -.024

Training ' (5.4) (.9) (6.4) (.4) (5.6) (.4)

R Squared .177 .092 .171 .093 .174 .096

NOTE; The other variables included in the structural model of productivity growth were dummies
for occupation, percent skilled, percent craftsworkers, SVP, GED, importance of vocational
education in selection, log cost of machinery, unionization, percent under 25, hard-to-find
reliable workers and hours worked per week. Th? exogenous predictors of training intensity that

are not part of the structural model of productivity growth were number of alternative employ.rs,

dummies for industry, growth of employment, growth of sales, size of establishment, size of firm,
wage rate, dummy for wage below minimum, dummy for probationary period, log of probationary

period, dummy for not knowing probationary period, .fficulty of firing after probationary perlcd

seniority as basis of layoff, temporary job, and characteristics of the local labor market.

*

**
***

significant at
significant at
significant at

the

the

the

10Z level
5% level
1% level

(two-sided)
(two-sided)
(two-sided)
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TABLE 3.5

IMPACT OF TRAINING ON PRODUCTIVITY GROWTH OF TYPICAL NEW EMPLOYEES
OVER FIRST TWO YEARS

Two-Stage Least Squares
Linear Models

Traininy OLS 2SLS I OLS 2tLS

Log Training 4.1*** 13.0'
Intensity ( 6.6) ( 3.4)

Training 9.1*** 27.1***

Intensity ( 9.3) ( 3.1)

Formal Training 3.7** 12.5 -.7 -5.2

( 2.2)
(

.7) ( .6) ( .4)

Infcrmal Train-mg 5.3*** 10.8 -.3 ".4

by Management ( 4.0)
(

.9) ( .3) ( .7)

Informal Tra,n- 6.1*** 42.0*** 2.9*** 32.3***

ing by Coworkers ( 5.3) ( 3.9) ( 2.8) ( 3.31

Watching Others 4.2*** -3.5 1.4** -11.2

( 5.3) ( .5) ( 2.0) ( 1.5)

Trainng Inten- -.98*** -2.74' -.39*** -.06

sty Squared ( 6.5) ( 1.8) ( 2 6) ( .0)

Lug Weeks of 2.1*** -4.73* 2.5*** -1.0 2.1*** -3.5

Training ( 4.9) ( 1.7) ( 6.1) ( .4) ( 5.1) ( 1.4)

R Squared .142 .076 .144 .085 .129 .080

NOTE: The other variables included in the structural model of productivity growth
were dummies for occupation, percent skilled, percent craftsworkers, SVP, GED,

importance of vocational education in selection, log cost of machinery, unioni-
zation, perceat under 25, hard-to-find reliable workers and hours worked per

week. Exogenous predictors of training intensity that are part of the structural
model of productivity growth were number of alternative on employers, dummies for
industry, growth of employment, growth of sales, size of establishment, sire of
firm, wage rate, dummy for wage below minimum, dummy for no probationary period,
log of probationary period, dummy for not knowing probationary period, difficulty
of firing after probationary period, seniority basis of layoff, temporary job, and
characteristics of the local labor market.

*

tit
*tit

significant at the 10% level (t4o-sded)
significant at the 5% level (two-sided)

significant at the 1% level (two-sided)
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TABLE 3.6

IMPACT OF TRAINING ON PRODUCTIVITY GROWTH OF A SPECIFIC NEW EMPLOYEE

I

Two-Stage Least Squares
Line r Models

25ES I OLS 2SCS----Training I OLS

Log Training
Intensity

Training 8.7*** 34.4*** 4.4*** 14.4***
Intensity ( 8.3) ( 3.5) ( 6.7) ( 3.3)

Formal Training 3.8***
23.8 -.7 7.4

( 2.1) ( 1.3)
( .8) ( .6)

Informal Training 3.4*** .2 -2.4*** -16.6
by Management ( 2.4) ( .0) ( 2.8) ( 2.4)

Informal Train- 4.5*** 42.9*** 1.3 29.3***
ing by Coworkers ( 3.7) ( 3.5) ( 1 1) ( 2.8i

Watching Others 3.6*** 4.6 .7** - 5.7
( 4.3) ( .6) ( .9)

( .7)

Training Inten- -1.1*** -4.7*" -.40** -1.2
sty Squared ( 6.8) ( 2.8) ( 2.5) ( .8)

Log Weeks of 1.4**k -5.2* 2.0*** .62 1.5*** -1.8
lraininq ( 3.2) ( 1.7) ( 4.4) ( .2) ( 3.3) ( .7)

R Squared .152 .115 .135 .122 .151 .126

NOTE: The dependent variable is productivity growth reported for a particular new
hire from the first 2 weeks on the job until the date of interview or separation.
The other variables included in the structural model of productivity growth were
dummies for occupation, percent skilled, percent craftsworkers, SVP, GED, impor-
tance of vocational rucbtion in selection, log cost of machinery, unionization,
percent under 25, hard-to-find reliable workers and hours worked per week. These
models predict outcones for specific new hires so they contain the following
additional controls: relevant experience and its square, total experience and its
square, years of schooling, gender, relevant vocational education, and tenure and
tenure squared. Exogenous predictors of training intensity that are part of the
structural model of productivity growth were number of alternative on employers,
dummies for industry, growth of employment, growth of sales, slv of establish-
ment, size of firm, wage rate, dummy for wage below minimum, dumml for no proba-
tionary period, log of probationary period, dummy for not knowing probationary
period, difficulty of firing after probationary period, seniority basis of layoff,
Lemporary job, and characteristics of the local labor market.

* significant at the 10% level :two-sideJ)
** significant at the 5% level (two-sided)
*** significant at the 1% level (two-sided)
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TABLE 3.7

IMPACT 6F TRAINING ON PRODUCTIVITY GROWTH A SPECIFIC NEw EMPLOYEE

Least Squares

Models

Training

wo-Stage

Logarithmic
Model 1 I Model 2 I Model 3

OLS 2SLS I OLS 2SLS I OLS 2SLS

Log Training .089*** .290**

Intensity (5.2) (2.6)

Training .225*** .741***

Intensity (8.3) (2.9)

Formal Training .148*** .258 .058* -.182

(3.2) ( .6) (1.9) ( .5)

Informal Training .084*** -.203 -.033 -.370**

by Management (2.3) (.6) (1.9) (2.0'

Informal Train- .120*** .687 .055* .510*

ing by Co- (3.8) (2.1) (1.9) (1.9)

Workers

Watching Others .114*** .304 .075*** .133

(6.2) (1.5) (3.8) (.6)

Training Inten -.023*** -.090** -.008** .002

city Squared (5.6) (2.0) (2.0) ( .1)

Log weeks of +.046*** -.082 .057*** .055 .048*** -,007

Training (3.9) (1.0) (4.91 ( .7) (4.1) (.1)

R Squared .174 .117 .166 .122 .175 .125

NOTE: The dependent variable is productivity growth reported for a particular new

hire from the first 2 weeks on the job until the date of interview or separation.

The other variables included in the structural model of productivity groth were

dummies for occ4pation, percent skilleu, percent craftsworkers, SVP, GED, impor-

tan-e of vocational education in selection, log cost of machinery, unionization,

percent under 25, hard-to-find reliable workers and hours worked per week. These

models predict outcomes for specific new hires so they contain the following

additional controls: relevant experience and its square, total experience and its

square, years of schooling, gender, relevant vocatione Iducation, and tenure and

tenure squared. The exogenous predictors of training intensity that are not part

of the structural model of productivity growth were number of alternative

employers, dummies for industry, growth of employment, growth of sales, size of

establishment, size of firm, wage rate, dummy for wage below minimum, dummy for

probationary period, log of probationary period, dummy for not knowing probation-

ary period, difficulty of fi.ing after probationary period, seniority as basis of

layoff, temporary job, and characteristics of the local labor market.

significant at the 10% level (two-sided)
** .ignificant at the 5% level (twosided)

*** significant at the 1% level (two-sided)
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and controlling for personal characteristics leaves estimates of the effects

of training essentially unchanged.

This result anal the fact that 2SLS increase rather than reduces the

estimated effects of training lends support to our general conclusion that

marginal rates of return to employer-provided training are very high. The

conclusion that marginal rates of return to watching others and co-worker OJT

are higher than marginal rates of return to supervisor OJT is robust with

respect to this change in specification (the use of productivity growth of

particular new hires rather than a typical new hire as the dependent

viriable).

Effects on Turnover

One would expect more productive workers more likely to be promoted and

less likely to be seoarated involuntarily. Consequently, the amount and

nature of training that is typical at a firm should influence turnover. to

test this hypothesis, models were estimated predicting the actual tenure,

probability of a dismissal, probability of a qu4t and probability of a

promotion of particular new hires. Controls were included for the log of

potential tenure and its square, background characteristics of the individual

worker, and characteristics of the job, the firm and the local labor marktt.

The training variables were specified so as to allow a test of three

hypotheses. The first hypothesis was that a policy of providing greater

amounts of training lowers turnover and increases the propensity to promote

new hires, The second hypotheses was that this effect would be strongest at

the larger firms where training has larger effects on productivity. The third

hypotheses is that because formal training is more visible to the firm

providing the training, the employee. and other employers, it tends to raise

the quit rate, reduce the dismissal rate, and raise the promotion rate more

than other forms of training.

The results are presented in tabl,?. 3.8. Establishment size was scaled as

a ratio to its geometric mean of 18.5 before being logged and interacted with

training intensity. Consequently, the coefficient on training intensity



TABLE 3.8

IMPACT OF TRAINING ON
TURNOVER AND PROMOTIONS

Training 1

Log

Tenure
I Involuntary

1 Separation

1 1

gyit 1 Promotion

Log Length of Training .011 .004 -.007 .004

(1.1) ( .6) (1.0) ( .4)

Lf; Intensity of Training -.002 .004 -.006 .043***

(.1) (.6) (.7) (3.8)

Interactions of Training
Intensity With:

Establishment site .009- -.004 -.005 .010**

(1.8) (1.3) (1.2) (2.1)

Share formal training .014 .011 .017* -.001

(1.1) (1.3) (1.8) (.1)

Share OJT by co-worker .004 -.006 .004 -.015

(.3) (.8) (.4) (1.2)

Share watching others -.007 .009 -.005 -.0:0

(.6) (1.3) (.6) (.9)

k Squared .658 .050 .049 .103

*
g*

* **

significant
significant
significant

at tne 10%
at the 5%
at the 1%

level

level

level

(two-sided)

(two-sided)
(two-sided)
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estimates the magnitude of the training intensity's impact on turnover for

establishments 4"' about 19 workers. Surprisingly, there is no statistically

significant impact of either the length or intensity of training on expected

tenure or rates of dismissal or quitting at the small establishments that

predomil.ate in the sample. There is a statistically significant interaction
1

between establishment size and training intensity, however. At large com-

panies, a higher training intensity for typical workers is associated with

longer tenure. At small companies, the reverse association exists. Effects

are very small, however. A doubling of training investment raises expected

tenure by only 1.3 percent at a company with 200 employees and lowers expected

tenure by roughly the same amount at a company with 2 employees. In these

results, we have still another reason why large companies typically make

greater investments in training than small companies.

The hypothesis that formal training would have larger effects on turnover

than other forms of training is supported by the data. For quit rates, there

is a statistically significant difference between the impact of formal and

informal types of training. Point estimates imply that informal training

reduces the quit rate and that formal training increases tha quit rate. This

lends support to our hypotheses that formal training is both more useful at

other firms and more visible to other employers and that informal training is

either in skills specific to the firm or invisible to other employers.

The training provided to typical new hires has a much more significant

impact on promotions than it has on turnover. At a company with 19 employees

doubling the amount of training raises promotion propensities by 3 percentage

points. There is a significant interaction with establishment size. If the

establishment has 200 employees, doubling training ;otensity raises promotion

propensities by 4.4 percentage points.

3.2 Impact of Training on Wage qrowth

The costs and benefits of investments in on-the-job training are shared by

employer and employee. This implies that jcbs with a great deal of training

will tend to have lower starting wage rates than would otherwise be predicted

and higher wage rat's once the training is completed. In other words, jobs

with a heavy training component--either because it requires great skill or

because the people being hired for it are completely inexperienced--will have

1
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higher rates of wage growth than other jobs. The more general the training

the greater will be the share of training costs that is paid by the new

employee and the greater will be the resulting rate of wage growth. Since

some types of trailing are more effective than others, some are more general

than others and some are more visible to other employers than others, one

would expect different types of training to have different effects on wage

growth. Are the impacts of different types of training on wage growth similar

in pattern to their impacts on productivity growth? Or, is the pattern of

wage growth responses to different types of training more influenced by the

generality and visibility of the specific type of training?

These issues were addressed by estimating models similar to those present-

ed in table 3.4-3.7, which predict growth in wage rates over the course of the

first 2 years on the job. The first dependent variables studied was the log

of the ratio of the firm's current wage for a person in the specified job who

had 2 years of tenure to the actual starting wage of a person who had recently

been hired for the position. Models predicting this variable control for the

effects of wage inflation by including the date of hire in the specification.

The results are presented in table 3.9.

The second dependent variable is the log of the ratio of the current wage

rate (or most recent wage if there has been a separation) and the starting

wage rate for a particular new employee who was hired about a year earlier.

These models control tenure of the worker on the date for which wages are

reported. The results of predicting this measure of wage growth are reported

in table 3.10. Both of the models estimated contain controls for the

characteristics of the new hire, the occupation, SVP, and GED of the job,

percent of craftworkers and percent of skilled workers at the firm, the cost

of machinery used in the job, unionization, importance of vocational training

in selection, percentage of the firm's work force under age 25, and reported

difficulty in finding reliable unskilled workers

The first conclusion that can be drawn from an examination of the table is

that training does have the hypothesized positive effect on wage growth. The

effect is statistically significant in all of the OLS models. Comparisons of

these coefficients with the estimates of the impact of training on produc-

tivity growth in tables 3.4-3.7, however, reveal training has a much smaller



il,pact on wage growth than it has on productivity growth. In model 1, an

increase in training from 0 to 100 hours raises productivity of typical

employees by 23 percent in the logarithmic model and 10 percent in the 1-near

model, but raises wage rates by only 2.6 percent ;table 3.9). A doublino of

the length of training raises productivity by 4 percent, but wage rates by

only 0.66 percent. The first 100 hours of training raised the productivity of

a specific new hire by 22 percent in the logarithmic model and by 9.5 percent

in the linear model, but raised the employees wage growth by only 2 percent

(table 3.10). As with productivity growth, estimation using two-stage least

squares raises the magnit,:ue of coefficients but decreases their statistical

significance.

Comparisons of the coefficients on specific types of training also reveal

important contrasts between wage growth and productivity growth responses.

All forms of training had roughly equal effects on productivity growth. For

wage growth, however, formal training has much larger effects than other forms

of training and OJT by co-workers has no effect. Apparently, formal training

is less specific to the job and more visible to the employee and other poten-

tial employers, and thus workers are more willing to contribute to its costs.

The importance of OJT provided by co-workers is apparently underestimated by

all concerned, the employee, the supervisor, and other employers.

3.3 Impact of Previous Occupationally Specific Training on
Productivity, OJT Requirements, and Turnover

Employers place high priority on hiring individuals with relevant work

experience and relevant occupational training. This behavior is based on a

belief that those who have had previous training are likely to be more pro-

du:tive and to require less training. Are these beliefs justified? By

comparing individuals entering the same job at the same firm who have dif-

ferent amount of previous relevant work experience or different kinds of

occupational training at school, the beliefs may be tested. Five specific

questions are considered:
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TABLE 3.9

IMPACT OF TRAINING ON WAGE GROWTH OF TYPICAL NEW EMPLOYEES
OVER FIRST TWO YEARS

Training .

I

Model 1 I Model 2

2SLS

I

1 (5LS.

Mode' 3
OLS 2SLS I OLS 2SLS

Log Training .022*** .099***
Intensity (4.3) (2.9)

Training .028*** .147*

Intensity (3.5) (1.9)

Formal Trairing .043**.* .158* .028*** -.118
(3.1) (1.1) (3.0) (1.1)

Informal Training .020* .042 -.003 -0.131
by Management (1.8) ( .4) ( .4) (2.5)

Informal Train- .001 .002 -.014* -.123
ing by Co-
workers

( .1) : .0) (1.6) (1.5)

Watching Otners .017** .107 .004 -.027

(2.5) (1.7) ( .7) (.1)

Training Inten- -.0023* -.025* -.001I -.015
sity Squared (1.8) (1.9)

( .9) (1.2)

Log Weeks of .0082** .010 .0098*** .032 .0077** .021
Trainirg (2.3) ( .4) (2.8) (1.5) (2.2) ( .9)

R Squared .197 .181 .198 .182 .205 .185

NOTE. The dependent variable is the log of the ratio of 2nd year and starting
wage rates. The other variables included in the structural model of produdtivity
growth were dummies for occupation, percent skilled, percent craftsworkers, SVP,
GED, importance of vocational education in selection, log cost of machinery,
unionization, percent under 25, hard-to-find reliable workers and hours worked per
week. The model also contains the following additional controls: relevant

experience and its square, total experience and its square, years of schooling,
gender, relevant vocational education, date hied, and dated hired squared. Tne

exogenous predictors of training intensity that are not part of the structural
model of productivity growth were number of alternative employers, dummies for
industry, growth of employment, growth of sales, size of establishment, size of
firm, wage rate, dummy for wage below minimum, dummy for' probationary period, log
of probationary period, dummy for not knowing probationary period, difficulty of
firing after probationary period, seniority as .iasis of layoff, temporary job, and
characteristics of the local labor market.

*

**
*ft

significant at the 10% level
significant at the 5% level
significant at the 1% level
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IMPACT OF TRAINING ON '"

TABLE 3.10

%EASES OF A SPECIFIC NEW EMPLOYEE

2SLS----
Model 1 I Model 2

2SLS --r- OLS 2SLS

1

1 sOLSTraining I OLS

Log Training .0135*** .035
Intensity (2.7) (1.1)

Training .022*** -.009
Intensity (2.8)

( .1)

Formal Training .027** .212 .014 .033
(2.1) (1.6) (1.6)

( .3)

Informal Training .017 .062 -.000 -.073
by Management (1.6) ( .6) ( .1) (1.4)

Informal Train- -.002 .014 -.011 -.071
Inc) by Co-

workers
( .2) ( .4) (1.2) ( .9)

Watching Others .016** -.0c5 .007 -.070
(2.5) ( .41 (1.2) (1.2)

Training Inters- -.0019 -.0039 -.0011 -.015
sity Squared (1.6)

( .3) (1.0) (1.3)

Log Weeks of .0072** .048** .0081** .046** .0068** .047**
Training (2.1) (2.1) :2.4) (2.2) (2.0) (2.2)

R Squared .232 .223 .233 .224 .236 .224

NOTE: The dependent variable is the log of the ratio of :urrent (most recent for
those who separate) and starting wage rates. The other variables included in the
structural model of productivity growth were dummies for occupation, percent
skilled, percent craftsworkers, SVP, GED, importance of vocational education in
selection, log cost of machinery, unionization, percent unoer 25, hard-to-find
reliable workers and hours worked per week. Models that predict outcomes for
specific new hires contain the following additional controls: relevant experience
and its square, total experience and its square, years of schooling, gender,
relevant vocational education, and tenure and tenure squared. The exogenous
predictors of training intensity that are not part of the structural model of
productivity growth were number of alternative employers, dummies for industry,
growth of employment, growth of sales, size of establishment, size of firm, wage
rate, dummy for wage below minimum, dummy for probationary period, log of
probationary period, dummy for not knowing probationary period, difficulty of
firing after probationary period, seniority as basis of layoff, temporary job, and
characteristics of the local labor market.

*

t*
itt*

significant at the 101 level (two-sided)
significant at the 5% level (two-sided)
significant at the 1% level (two-sided)
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Does the time required to train a new employee yu down if the
individual has previous relevant training? Which type of
previous training has the bigger effect?

Is the reported productivity of a new employee higher if the
individual has previous relevant training? Which type of
previous training has the bigger effect?

Are probabilities of a quit or discharye related to whether the
new employee has previous relevant training? Which type of
previous training has the bigger effect?

Is the wage paid a new employee hiyher if the individual has
previous relevant training? Which type of previous training has
bigger effect? Does the firm obtain greater profits if it
successfully recruits workers who have previous relevant
training? In other words, is the productivity net of training,
turnover, and wage costs consistently higher for new hires who
have previous relevant training? What type of previous training
increases profits the most?

The issues raised by the first four questions are different from those

raised by the last. If firms had a policy of not varying the wage rates paid

to people in the same job, then perfect and costless information and the lack

of specific human capital imply everyone hired by the firm has the same ex-

pected productivity net of training costs. People with identical tenure in a

particular job but different amounts of previous experience and training otten

receive different wage rates, however. In our sample--a sample dominated by

small establishments--the standard deviation of the log of wage paid to

incumbants in a particular job was 0.146. Variation in the wage rates paid

for particular jobs accounted for 4 percent of the total variation of starting

waye rates in the sample and 5 percent of the variation in the current wage

rates of job incumbants. When firms offer different wage rates to different

hires, a perfectly competitive labor market is quite consistent with sub-

stantial differences in the expected productivity or turnover rates of new

employees hired for a specific job. Perfect competition will result in the

wage rate of more productive groups being higher by roughly the amount of

their greater productivity.

Labor markets are not perfect, however. Skills are often specific to a

small number of firms and information about job applicants is incomplete and

costly to obtain. In firms that pay the same starting wage to everyone, these
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problems may result in certain groups of new enployees (e.g., those with

training from previous employers) beiny more productive than average. In

firms that adjust the starting wage to the perceived competence of the worker,

productivity net of wayes, traininy, and turnover costs may vary by identifi-

able characteristics of the worker.

There are four types of market imperfections that can produce such asso-

ciations: poor information on previous training, lack of competition amonyst

employers, cyclical or seasonal variations in hiriny standards, and random

variation in the quality of workers williny to accept a job at the irin. The

lack of good information on the quality of a job applicant's on- tie-job train-

ing and schooling was a central feature of the framework developed earlier for

analyzing on-the-job training. In many cases employers may learn of the exis-

tence of previous training and be able to judge its relevance only after the

employee has been working at the firm for awhile. Under these circumstances

productivity will have a hiyher association with these later employer reports

of the worker's relevant previous experience than it has with assessments of

previous training made prior to hiring.

Associations between the profitability of a new hire and an observable

characteristic like previous experience can also be produced by lack of compe-

tition for workers with skills that are useful at only one or only a few local

firms. When OJT or school-provided training develops industry- or occupation-

specific skills, and there are only a few firms in the lccality that use these

skills, employers who do use these skills will not have to pay wages that

fully reflect the hiyh productivity of these workers at their firm.

A third circumstance that can produce this effect is siynificant seasonal

or cyclical variation in the quality of the new hires a firm is able to at-

tract. For example, when the economy is in recession, firms are able to hire

workers with greater-than-average amounts of previous training and experience

and higher-than-average levels of expected productivity. At the peak of the

cycle, when labor markets are tight, the employers are often forced to hire

workers who have less training and experience and who are less productive.

The result is that some of a firm's employees (those hired during a recession)

are simultaneo'isly more productive and better credentialed (i.e., have greater
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training and experience) than other employees. Thus, seasonal and cyclical

variations in the tightness of labor markets can produce a positive with -

firm correlation between productivity and credentials even if all new hires at

any given point in time have identical expected productivity.

A fourth reason is significant random variation in the expected produc-

tivity of new hires. Most job seekers have much less information about

available jobs than is assumed in models of perfect labor markets. When of-

fered a job, they cannot be sure how good it is. Learning about alternatives

takes time and money. The costs of a job search--travel costs, lost earnings,

and mental anguish--are considerable, so an unemployed job seeker with one of-

fer in hand will not turn it down unless he or she expects more attractive

offers will be forthcoming in the near future. About three-fourths of all

unskilled and seniskilled job seekers accept the first job offer they receive.

As a result, employers find that some of the time they are able to recruit and

hire a worker with exceptionally strong credentials and higher-than-dveraye

expected productivity. On other occasions, the best qualified job applwants

turn the offers down and the firm must settle for someone with average creden-

tials and expected productivity. Thus, random variation in the expected

quality of the new hires may produce a positive correlation between produc-

tivity and credentials, even among people doing the same job who are paid the

same wage.

The implication of the previous paragraphs is that across workers doing

the same job, there should be a positive correlation between (1) realized

productivity, net of training, and turnover costs and (2) positively valued

credentials such as previous relevant work experience and vocational

education. The point has not been that certain backyround characteristics

have a positive association with productivity, but rather that given this

positive correlation and the selection mechanisms work in the labor market,

positive associations may continue to exist between these characteristics and

job performance even when the job, the employer, and the wage rate are all

held constant.6 The best method of testing for such associations between

background and job performance is to compare two individuals at the same firm

in the same job and see how ditferences in reported productivity are related

to dirirences in their backyround characteristics.
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Let us assume that in a sample of people wno have been recently hired, jou

performance (yij) depends upon personal characteristics (X1J) and job

characteristics (La). Thus we have

(1) Yij = BX1 j + QZj + ulj + vj

where

Y lj is a vector of outcomes such as training time, supervisor reports
of a worker's productivity, or waye rate of employee "1" in job "j",

Xlj is a vector of credentials or background characteristics of employ-
ee "i" in job "j,"

Zi is a vector of measurable characteristics of the job (j) including
characteri_.ics of the employer,

ulj is a random error that is specific to the individual,

vj is job specific or respondent specific error.

A problan arises if we estimate equation (1). Because the wage rate and

the amount of training received depends upon unmeasured characteristics of the

job that are correlated with characteristics of the occupant of that job, the

covariance of Xlj and vj is almost certainly nonzero, so biased estimates

of coefficients vector B will be produced. This problem can be finessed by

estimat'ing a fixed effects model and estimating a model predicting the differ-

ences in the outcomes experienced by two people in the same job at the same

firm as a function of differences in their background characteristics, as is

shiiwn in equation (2).

(2) Ylj - Yzj = B(Xij-Xzj) + ulj - u2j

where person 1 and 2 both work in tne same job "j"

Estimating this model produces unbiased estimates of B if the )(ills are not

correlated with the uljs.

The sample of jobs for which paired data are available was generated in

the following manner. A stratified randan sample of 3,712 employers was in-

terviewed. Three hundred of these did not have the tine for a long interview,

so shortened questionnaires were administered. Employers who received the

full questionnaire were asked to select "the last new employee your company

hireo prior to August 1981 regardless of whether that person is still employed

by your company." A total of 818 employers could not provide information for
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a recent new hire. Most of these firms were small organizations that had not

iii -ed anyone in recent memory. The empioyers that provided information on one

new hire were asked to provide data on a second new hire in the same job but

with contrasting amounts of vocational education. Of the 2,594 employers that

provided data on 1 new hire, 1,511 had not hired anyone else in that job in

the last 2 years, and 424 had not hired anyone with a different amount of

vocational training for that position in the last 2 years. As a result, data

are available for 659 pairs of individuals who have the same job at the same

establishment. Missing data on specific questions used in the model further

reduced the sample used for estimation to about 48U. Most of the establish-

ments from which paired data are available are small. Seventy percent have

fewer than 50 Pmployees, and only 12 percent have more tha 20U employees.

The hypothesis that will be tested relates to the partial releionship

between measures of previuus training and experience and various indicators of

30t performance only controlling characteristics of the job that may very

within the pair and for othe background characteristics. All of the avail-

able background characteristics--vocational education, previous relevant work

experience, total work experience, education, sex, and referral source--was

entered separately into the. iodel. The only characteristics that had statis-

tically significant associations with most or all indicators of productivity

and required training were relevant vocational ed-cation and years of previous

relevant work experience. Characteristics of the job-worker match that might

influence the outcome were controlled. In all models, controls were entered

for hours worked per week, a dummy equal to one wnen the job was supposed to

be temporary, a dummy equal to one when the employee was eligible for subsidy

and c.v.e employer knew this when the hire decision was made, and a dummy equal

to me when the employee was going to school part-time while working. In

morels of current or most recent reported productivity, wage, anc profitabil-

ity, tenure and tenured squared were both included as controls. The date of

the hire and its square were controlled in the models of starting wage rates

and profitability in the first 3 months.

Relevant Versus Irrelevant Work Experience

The effects of both relevant and irrelevant job experience on training

costs, productivity, turnover, wage rates and profitability are presented in
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taole 3.11.7 Relevant work experience significantly increased the produc-

tivity of new hires and significantly reduced the time required to train them

(see columns one and two cf table 3.11). Five years of relevant experience

raised productivity by 25 percent in the 1-:;'st 2 weeks, by 15 percent over the

course of the next 1U weeks, and by 8 or 9 percent at the time of the inter-

view. It also reduced training costs by one-third and raised productivity net

of training costs by 44 percent. Because workers with 5 years of relevant

experience are so much more productive, their probability of discharge or

layoff falls by 65 percent, from 12 percent to about 4 percent. Thus despite

their slightly higher quit rate, they have slightly greater expected tenure

than new hires who lack relevant experience.

Experience that was not relevant to the job had dramaticall2 different

effects on productivity and training costs. Five years of experience con-

sidered irrelevant by the employer was associated during the first 3 months on

the job with new hires being 3-6 percent less productive. Productivity net of

training costs was also about 3 percent lower. Irrelevant experience did not

have significant effects on time devoted to training or turnover. It is,

however, associated with higher wage rates. The effect of irrelevant

experience on the wage is about one-third the size of the effect of relevant

expe rience.8

There are probably two reasons why irrelevant experience had a negative

effect on productivity. The first reason is that experience of the wrong kind

produces habits and skills that must be unlearned when the individual enters a

very different setting. The second reason is that skills and knowledge gained

in school are forgotten or become obsolescent if they are not used (Kohn and

Schooler 1983). When relevant experience is held constant, total experience

measures the time period over which the skills that were gained in school have

been depreciating through lack of use. Apparently these two effects outweigh

beneficial effects from general OJT that is not relevant to the job at the new

firm. The fact that the negative impact of irrelevant experience on produc-

tivity has disappeared by the end of the first year on the job suggests that

the process of remembering the things taught in school and unlearning the

habits developed in other settings do not take much more than a year.

3-26

124



TABLE 3.11

EFFECTS OF WORK EXPERIENCE
(In percent)

Outcomes

Relevant Experience Total

Experience
5 Years R Square1 Year 5 Years

Productivity Net of Training Cost

+10***

+ 5***

+ 3.4***

+ 1.8***

2.0***

+44***

+25***

+15***

+ 6.2***

4. 8.9***

- 3.2*

- 6.0'**

- 3.4**

.9

0

.206

.209

.159

.163

.182

First 3 Months

Productivity

First 2 weeks

Next 12 weeks

Most recent for full sample

Current for stayers

Required TralnIng

Formal training - 8* -35* .7 .075

Informal by management - 8*** -36*** + 3.4 .082

Informal by co-orkers - 8*** -37*** - 8.0 .056

iota! training - 7*** _33*** - 1.7 .213

Wanes

Starting 1.4*** 6.4*** 3.6*** .292

Most recent for full sample 1.3*** 5.6*** 2.3* .230

Current for stayers 1.8*** 9.8*** 2.1* .200

Profitability of Hire During

First 3 Months 7Z** 30*** -1 2*** .127

Productivity Minus Wage

Most recent for full sample .8 3.9 - 3.0* .054

Current for stayers .7 3.3 - 2.7* .078

Turnover

2 8 - .6 .646(enure

Quit 5 15 - 3.0 .054

Discharge or layoff -15 -65** 10.0 .042

NOTE: FIxed effects regressions run on 455-524 pairs of new Wes In the 1982 National Em-
ployer Survey. All models contained control variable. for whether the worker was currently a
vocational education student, years of schooling, vocational education Interacted with years
of schooling, private vocational education, sex, whether hired In a temporary Job, whether the
hire was known to be eligible for a subsidy when Wed, and current average hours per week.
Models for current or most recent wage, productivity, and profitability have adGitIonal con-
trols for actual tenure and tenure squared. Models for starting wage and profitability in the
first 3 months control for date of hire and date of hire squared. The turnover regre.,sions
are based on 510 pairs of new Wes for nontemporary Jobs and control the log of potential
tenure and its square.

* significant et the 10% level (two-sided)
** signIfIcant at the 5% level (two - sided)
*** significant at the 1% level (two-sided)
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The contrast between relevant experience's large positive impact on pro-

ductivity and irrelevant experience's negative impact has some important im-

plications. When one looks across new hires for a specific job, it is the

occupation- or industry-specific sfi11s that have the greatest impact on

productivity. Thus the key to making work experience eay off is gaining

experience and training that are relevant to the career one plans to pursue

and entering that career path immediately arter leaving school. Changes in a

career that do not make, use of the occupation- or industry- specific skills

that have been accumulated necessarily involve large sacrifices of pro-

ductivity and income. The longe,' a particular career path has been pursued,

the greater the sacrifice will be.

The Firm Specificitxsot Skills

The question to be addressed next is the degree to which the skills

learned in the first year on a job are useful at other finns in the sane

industry or that have similar jobs. Fifty-nine percent of employers reported

that "almost all" of the skills learned in the job were useful outside the

company (1982 National Employer Survey). This does not imply, however, that

all of these skills will in fact be used if the individual leaves, because

each firm is likely to require a different mix of general skills. The firm

that aoes the training will concentrate on those skill; it needs the most,

some of which may not be valued as highly by alternative employers. Skills

that would be valued highly by other employers in the same industry may not be

tauyht because others on the staff already fulfill that function or because of

some idiosyncracy of the training firm's production technology. The best fit

between a worker's skills and the employer's need is likely to be at the firm

that provides the training. This phenomenon has ...he effect of giving speci-

ficity to the match, even when all training is general and of creating a

tendency for worker productivity outside tne firm (and therefore the wage) to

rise less rapidly tsar. productivity in the firm. Another reason why general

skills may not produce equivalent increases in productivity at other firms is

that other employers' ignorance of the exact nature of the skills and the

consequent likelihood that job assignments do not take full advantage of these

skills.
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The contrast between the productivity effects of relevant experience at

other firms and the effects of tenure at the same firm yields important evi-

dence on the share of start-up training that is firm specific as opposed to

usable industry- or occupation-specific training or general training. Produc-

tivity differentials due to tenure on the job and relevant experience else-

where are compared in table 3.12. Estimates of the productivity impact of the

first full year of job experience are presented in column one and estimates

for the second full year are presented in columns two and three.9

Learning occurs rapidly during the first year on the job (productivity

rising by 3 percent per month) but slows dramatically in the second year

(dropping below 1 percent per month). Our estimates of the productivity im-

pact of experience at other firms are much lower overall and decelerate at a

mucn less rapid rate. Taken at face value, this pattern implies that the

skills learned in the first 12 months on a job are almost entirely (more than

9U percent) either specific to the firm or ueneral but not put to use in later

relevant jobs. During the second year on the job, a much larger share of the

skills learned--possibly as much as three - fourths - -is not specific to the firm

and is usable at other similar jobs. When models were estimated in which

the first year of relevant experience (allowing a unconstrained estimate of

its impact), estimates of the first year of relevant previous experience's

effect on productivity and wage rates did not become larger. Consequently,

Cie finding tact the first year of tenure has much larger effects on produc-

tivity than dues 1 rather than 0 years of releveant experience is robust to

changes in specification of the relevant experience variable. The fact that

most of the skills learned during start-up training are not general enouyh to

be used in other similar jobs helps explain why compensation is front-loaded,

for evniple, wage rates rise at a distinctly slower rate than productivity net

of training Lasts during the first year (Bishop and Kang 1984).

Spillovers from Employer Training

We will now compare the impact of previous relevant training on wage

rates, its impact on productivity. Starting wage rates were b.4 percent

higher for those with 5 years of relevant experience. The additional pay

seems to be considerably smaller than the benefit - -a 44 percent increase in

,71
"
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TABLE 3.12

FIRM-SPECIFIC VERSUS OCCUPATION-SPECIFIC TRAINING

Tenure and Relevant Experience

Second Year

First Full Stayers

Year Sam.le Only

Productivity Growth Rate

Tenure at the Firm 38.0 9.5 2.6

Relevant Experience at Other Firms 1.8-2.0 1.7 1.8

T:..2 at F.:7M

Relevant Experience at Other Firms 1.3-1.8

Waye Growth Rate

L.

1.2 1.6

NOTE: Entries for the first year of tenure are the reported average growth of
productivity and waye rates for new hires that stay with the firm over the
course of the first year. Productivity a, the time of the interview is the

base for calculating the percentage of change in productivity. All other en-
tries are calculated from the regressions reported in table 3.11. The range

reported for the effect of the first year of experience reflects the dif-
ference found between the full sample and the stayer sample.

12S
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productivity net of training costs during the first 3 months--that the firm

derives from hiring a worker witn 5 years of relevant experience. Hiring

workers with 5 years of relevant experience reduces losses or increases

profits during the first 3 months by an amount equal to 26 percent of the

typical new hire's productivity net of training costs (see line 13 of table

3.11 ).10 Clearly the firm benefits when it is able to hire workers trained

by other firms. How long does this spillover benefit last? Five years of

such experience is apparently associated with an increase in the profit margin

at the time of the interview that is equal in magnitude to somewhere between

3.3 and 3.9 percent of the worker's potential productivity.11 The effect is

not statistically significant, howeve.. The spillover benefit of hiring

already trained workers diminishes with tenure but apparently remains during

the second year on the new job. The results suggest that firms hiring workers

with relevant experience retain for themselves most of the greater productiv-

ity of these workers during the first few months on the job. This means that

nn_thg-inh training at firm A not only honafits the PinillOVPP and emolover (as

implied by Becker's theory of OJT), but also benefits other employers in the

industry who hire workers who quit or are laid off by firm A. In other words,

OJT creates an externality--a benefit that is not appropriated by either the

trainer or the trainee. The market failure tnat is implied by this finding is

justification for governmental efforts to stimulate the externality creating

activity -- general on-the-job training.

Effects of Vocational Education

New hires who have received vocational education seem to require smaller

amounts of on-the-job training and to be more productive in the firs' few

months on the job. To have these positive effects, however, vocational train-

ing must be relevant to the job that the individual occupies. Employees who

have had vocational training that is not relevant to the job are slightly less

productive in the first 2 weeks and require slightly more training than people

who have had no vocational training. Employees who have relevant vocational

training were significantly more productive both initially and at the time of

the interview and also required less training than those with no vocational

training. Tne impact of relevant vocational education varies considerably by
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level and provider. Consequently, separate estimates were mace of the effects

of training received at private and public institutions and of the effects of

training received by workers with differeit levels of schooling (a high school

diploma or less, some college, and a 4-year college degree or more). The im-

pacts of relevant vocational education received at a public institution are

reported for each of the three categories of educational attainment in columns

one and three of table 3.13. The additional impact of receiving one's

training at a private institution is reported in column four. The ihipact of

an additional 4 years of schooling is reported in column 5.

The effects of relevant vocational training are largest for those with

1-3 years of college. The statistically significant effects are that it

increases productivity in the first 2 weeks by 13 percent, reduces management

training time by 35 percent, and reduces overall training time by 22 percent.

Vocational training at these institutio's produces small increases in quit

rptps, moderate reductions in involunt y turnover, and small increases in

tenure. Overall productivity net of training costs during the first 3 months

is increased by a significant 22 percent. wage rates are a significant 8 per-

cent higher. The fact that productivity net of training cost rise mi. ,n more

tnan wage rates implies that for those with 1-3 years of postsecondary edu-

cation, vocational training benefits the employer as well as the new hire.

-flae magnitude of the spillover benefit during the first 3 months is estimated

to be 16 percent of productivity net of training costs.

Vocational edu:ation obtained in high school apparently has smaller

effects on productivity, training requirements, and wage rates than vocational

education obtained at 2-year postsecondary institutions. The difference is

statistically significant for initial productivity, for informal training by

management, and for starting wage rates. College graduates with vocational

training yet significantly more training than other vocationally trained

workers in the same job, but, in other respects, are not significantly dif-

ferent from those with some college. Their overall productivity net of

traini 1 costs during the first 3 months is no higher than that of workers

with no vocational training.

High productivity and significant reductions in training costs result

from hiring employees who have been trained at privately controlled
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TABLE 3.13

EFFECTS OF RELEVANT VOCATIONAL EDUCATION
in percent)

Outcomes

Vocational
Education
with 12 or

Fewer Years
of School

Vocational
EducetIon
with ;:orre

College

Vocational
Education
with 4+
Years of
College

Extra Impact Impact of

of Private 4 Years of

Vocational General

Education Education

Productivity Net of Training

+7 +22" 0 +22* 1Cost First 3 Months

Productivity

First 2 weeks 3* 13" 3 20*** 0

Next 12 weeks 2 4 4 7 2

At time of interview 3 1 -10 7 5*

Required Training

Formal training -9 +25 +73 -37 -10

Informal by management
_8* _35***

-19 - 9 8

Informal by co-workers +4 -26 - 2 -36* +24**

Total training -9 -22** +12** -20** 3

Wages

Starting 10*** 8*** 2 4 0

At time of Interview

ProfitahlliTy c.,f Hire During

First ) Months 6 16 -17 16 -9

Productivity Minus Wage

1 - 4 2 0(at time of Interview)

Turnover

Tenure -6 10 11 7 - 4

Quit -18 10 29 - 7 -21

Discharge or layoff +23 -24 -54 -34 33

NOTE: Fixed effects regressions run on 435 pairs of new hires in the 1982 National Employer Survey for all models
Included control vcrlables for whether the worker is currently a vocational eduction student, was hired In a

temporary Job, was cnown to be eligible for a subsidy when hired, and current average hours per week. "odels for

current or most recent wage, productivity, and profitability have additional controls for actual tenure and ten-

ure squared. Models for starting wage and profitability In the first 3 months control for date of hire and date of

hire squared. The turnover regressions are based o. 510 pairs of new hires for nontemporary Jobs and control the

log of potential tenure and Its square. In the first and third columns of the table the *'s report on a hypothesis

test of differences between the effect of high school (4-year college) vocational education and the effect of voca-

tional education received at a community college or technical institute.

* significant at the 10% level (two-sided)
** significant at the 5% level (two-sided)
*** significant at the 1% level (two-sided) 131 BEST COPY AVAILABLE



vocational - technical schools or cullers. Compared to students who r.2ceivea

their vocational training at public institutions, privately trained students

are 20 percent more productive initially and 7 percent more productive at the

time of the interview and require 20 percent less training. Their overall

productivity net of training costs is 22 percent higher. Their starting wage

rates are only 4 percent higher, so the firm benefits considerably when it is

able to hire a graduate of a private vocational-technical institution.

Additional years of schooling generally do not have statistical1/ signif-

icant effects on productivity, required training, and turnover. The excep-

tions to tnis generalization are that schooling is positively related to re-

ceiving more informal UJT from co-workers and is positively related to pro-

ductivity at the time of the interview. These results contradict the claims

of Ivar Berg (1971) in the Education and Jobs: Great Training Robbery (1971).

The fact that years of schooling has zero impact on initial productivity but a

significant impact on productivity after a year suggests that schooling helps

the individual learn the JOD.

3.4 Impact of Training on Productivity: Individual Variations

One-fourth of the total variation of training intensity (hours in

training activities in the first 3 months) is variation across people occupy-

ing the same position at the same firm. Firms recognize that some new hires

require more training than others and adjust their training efforts accord-

ingly. Workers with relevant previous work experience and relevant vocational

education require and yet less OJT. The fast learners who can achieve a tar-

get skill level more quickly may also get less OJT. Those viewed as more

promotable often yet more training to prepare them for the broadEr responsi-

bilities in the future. When the company and the job being trained for are

held constant, what impact does variation in training have upon productivity,

wage rates, turnover, and promotions? The next four sections of this chapter

address each of these issues.

An empirical analysis was conducted of the determinant of the shape

of an individual's learning curve. The effects of the job occupied and the

employer on learning rates are held '.onstant by estimating fixed effects
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models that compare the learning rates of two different workers hired for the

same job. The learning rate or productivity increase was defined in two

alternate ways. The logarithmic specification defined the learning rate as

the log of the ratio of the individuals reported productivity on a 5-105 scale

(5 was added to all productivity estimates) at time 2 divided by the individ-

ual's productivity measured on the same scale at time 1. The linear specifi-

cation treats the arithmetic difference between reported productivity at time

one and time two as the dependent variable. The learning rate dependent varia-

bles were defined for two different time periods: the productivity difference

between the first 2 weeks and the next 10 weeks at the firm and the produc-

tivity difference between the first 2 weeks and the date of the interview or

separation. Learning results p--tly just from doing the work, but conscious

efforts to train the new employ are important as well. The effectiveness of

these processes was hypothesized to depend on characteristics of the company,

ti c. jct, the 4crkcr, an:I the typc of

Table 3.14 presents regression models that address how different types of

training affect productivity and whether the size of the company influences

the payoff to training. Training has significantly larger effects on produc-

tivity at large firms than at small firms. In the linear model of productiv-

ity growth during the first 3 months, the elasticity of productivity with

respect to training is 0.07 at companies with 19 employees and 0.18 at

companies with 200 employees. In the logarithmic model, the estimated

elasticities are 0.14 at companies with 19 employees and 0.36 at companies

with 200 employees.

The longer the time period over which productivity growth is defined the

greater is the impact of training intensity. In the linear model of produc-

tivity growth up to the date of interview or separation, the elasticity was

0.09 at companies with 19 employees and 0.225 at companies with 200 employees.

In these models, the effects of learning by doing are captured by the tenure

variable. In the linear model, the elasticity of productivity with respect to

tenure was 0.055. Although elasticities with respect to tenure are lower than

elasticities with respect to training, the log variance of tenure is consider
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TABLE 3.14

PRODUCTIVITY EFFECTS OF ALTERNATIVE
FORMS OF TRAINING

(within firm models)

I Growth Log Model I
Linear Growth Model

Training I 1st quarter I Until Interviewl 1st Quarter I
Until Interview

Log Training .141***(3.2) .214***(3.1) 4.51** (2.6) 7.29***(2.7)

Log Training .094***(3.4) .126***(2.7) 2.94***(2.7) 4.67** (2.5)

Times Size

Formal Training .054 ( .9) .075 ( .8) .0 ( .0) 1.3 ( .3)

(100's of hrs.)

OJT by Supervisors -.039 (1.0) -.042 ( .6) -2.9* (1.9) -5.4** (2.1)

(100's of hrs.)

OJT by Co workers -.028 ( .6) -.016 ( .2) .8 ( .4) -1.1 ( .3)
Ilesn- -L. I-%
k1VV.1 VI "14)

Log Tenure .057** (2.2) 4.36 * * *(4.3)

Log Tenure Times Size -.028 (1.4) -.82 (1.1)

Log Tenure Times Size Sciared .016* (1.7) .47 (1.4)

R Squared .065 .097 .030 .122

Standard Error .34 .52 13.6 20.8

Number of Observations 506 495 506 495

*
**

***

significant at the 10% level
significant at the 5% level
significant at the lb level

(two-sided)

(two-sided)
(two-sided)



ably greater, consequently, tenure differences are important determinants of

worker productivity. There is apparently some curvilinearity to the impact of

firm size on tenure elasticities. Tenure or learning by doing seems to have

the greatest effect on productivity at the very smallest firms. These results

help explain the observed tendency of large employers to provide more training

to their employees than small- and medium-sized employers. This occurs not

just because they have lower turnover and lower costs of capital, but also

because their training is somewhat more effective (probably because of

specialization and economies of scale) at raising the worker's productivity.

Data on the training received by specific new employees were available on

only three of the four types of learning activities: formal training, infor-

mal training by management, and informal training by co-workers. The clear

implication of the results from the linear specification is that the relative

amount of training received from supervisors has considerably smaller effects

on a worker's relative productivity than the relative amount of training

recieved from co-workers or through formal mechanisms. Although the coef-

ficients are not statistically significant, there is also a suggestior in the

data that being tapped for additional formal traininc, has a more positive

effect on productivity than receiving additional informal OJT by co-workers.

Another issue that can be addressed in these data is which workers learn most

rapidly, which workers benefit the most from learning by doing, and which

workers benefit most from participation in activities that have training or an

explicit goal? Productivity growth models were estimated that interacted

training and tenure with background characteristics of the new hire. The

results of these estimations are presented in table 3.15 and 3.16. Only one

background characteristic-received relevant vocational training at a private

institution--had significant interactions with training and tenure.

Employer training ;ad a considerably smaller impact on those who had

graduated from a relevant training program at a private technical college than

on other new hires. Apparently the training provided by these institutions is
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a close substitute for employer training, and much of the OJT given to

recruits from these institutions is redundant.

3.5 The Effect of Training and Higher Productivity on Wage Rate

The issue to be addressed in this subsection is whether firms adjust the

individual's wage rates to reflect individual's productivity and training

requirements. We have already seen that wage rates are not completely deter-

mined by the job occupied. Holding the job constant, offers of starting wage

rates and the current wage of job incumbents depend on worker characteristics

such as schooling, work experience, and gender. Why does this occur? Is this

dependence of wage rates on the productivity characteristics of a worker a con-

sequence of the firm's setting wage rates that reflect the individual's produc-

tivity? Or, alternatively, is the dependence a function of wage setting based

on a prediction of worker productivity based on schooling and work experience

t.:,,,t isui, ftvibtd Lu reileLL knowirdye of triL actual proouctivity of tne

particular worker?

The second question to be addressed i. whether differentials in produc-

tivity (relative to one's co-workers) are fully or only partially incorporated

into relative wage rates? Information on a worker's effort and productivity

are often costly to obtain, and the theory of implicit contracts implies that

these information assymetries will often result in only partial adjustment of

the wage to productivity. There are at least 5 reasons for this.

The first reason why the contracts that govern the employment relation-

ship may specify only partial adjustment of relative wages to relative produc-

tivity is worker risk aversion. It is often the case that observed productivi-

ty is a function of unobservables--effort or a random state of nature such as

the worker's ability or the territory, machine, or co-worker to which he or

she is assigned. Setting up a compensation scheme which varies wages dollar

for dollar with realized productivity establishes the correct incentives for

effort but forces the worker to accept a great deal of risk. The worker's

aversion to risk leads him or her to prefer contracts that are not conditioned
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TABLE 3.15

PRODUCTIVITY EFFECTS OF TRAINING
AND LEARNING BY DOING

(witnin firm
linear model)

raining and other

Chara_teristics

, Growth up to
I Interview or Separation

I Growth doring
1

First 3 Montns

Training 3.94**(2.1) -4.30 (I. ,) 2.54**(2.2) 4.38** (2.6)

Training Times Size 6.96***(3,7) 4.72***(4.1)

Training Times Size Squa.-ed -.65 ( .6, -1.51** (2.3)

Training Times x Relevant Voc. Ed. .67 ( .8) .01 ( .0)

Training Times Private Voc. Ed. -1.73 (1.0) -.86* (1.8)

Training Times Female 1.28 (1.4) .42 (1.1)

Tenure 4.98* (6.7) 4.72***(3.6)

Tenure Times Size -.66 ( .9)

Tenure Times Size Squared .43 (1.3)

Tenure Times Relevant Voc. Ed. -1.59 (1.0)

Tenure Times Private Voc. Ed. 1.21 ( .2)

Tenure Times Female -.25 ( .2)

R Squared .007 .130 .014 .050

S..andard Error 19.6 20.8 12.4 13.5

Number of Observations 498 495 526 506

*

**
***

significant at the 10% level
significant at the 5% level
significant at the 1% level

(two-sided)
(two-sided)
(two-sided)
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TABLE 3.16

PRODUCTIVITY EFFECTS OF TRAINING
AND LEARNING BY DOING

(within firm
logarithmic model)

Training and Other 1

Characteristics 1

Growth up to
Interview or Separation

I Growth during
I

First 3 Months I

Training .197***(4.3)

Training Times Size

-.191***(2.9)

.157***(3.3)

.124***(4.2) .144***13.5)

.128***(4.4)

Training Times Size Squired -.0088 ( .3) -.027 (1.6)

Training Times Relevant Voc. Ed. .012 ( .6) -.0038 ( .8)

Training Times ivate Voc. Ed. -.079* (1.9) -.031***(2.6)

Training Times Temale .030 (1.3) .010 (1.0)

Tenure .076***(4.0) .060* (1.8)

Tenure Times Size -.022 (1.1)

Tenure Times Size Squared .015* (1.7)

)enure Times Relevant Voc. Ed. -.021 ( .5)

Tenure Times Private Voc. Ed. .072 (1.8)

Tenure Times Female -.010 ( .2;

R Squired .070 .117 .036 .087

Standard Error .47 .52 .32 .34

Number of Observations 498 495 526 506

* *

* * *

significant at tie In level
significant at the 5t level
significant at the 1 level

(two-sided)

(two-sided)

(two-sided)
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so strongl:, on realized productivity. The optimal contract in such an

environment will be a compromise between full and zero incorporation of

realized productivity 2 Lo the wage. Exactly where the compromise is struck

depends upon he strength of worker risk aversion, the responsiveness of

effort to reward, and the variance of random element (Stiglitz 1974; 1975).

If firms can monitor ne worker's effort, worker risk aversion will induce

firms to offer contracts in which pay is based primarily on effort rather than

on realized output (Harris and Raviv 1979).13 This further reduces the

dependence of wages on realized productivity.

Second, productivity differentials between workers at a firm might re-

flect differences in skills that are specific to the firm or only known to the

Firm. If the worker is not able to translate high productivity at the current

employer into a higher wage offer at another firm, the competitive pressure on

the current employer to raise the individual's wage is reduced. Even if all

productivity differentials within the firm reflect differences in ,eneralized

competence, it is very difficult for other employers to measure these

differentials accurately and thus base wage and job offers on them. No one is

likely to tell a prospective employer the truth. Self-reports of productivity

are probably treated with skepticism, The individual's employer has a

positive incentive to speak very positively about the workers he wants to get

rid of and negatively about the workers he wants to keep. Most employers are

reluctant to talk about prior employees. Separating employees who have felt

that they were unable to get a good job because they are getting a poor

recommendation from a previous employer have successfully sued that employer.

This has made most employers reluctant to talk about their past employees. In

an interview, we conducted with the personnel director of Nationwide

Insurance, we were told; "We warn our managers all the time. If someone

calls you on the phone and asks you about someone who has left the company,

you refer them to personnel. You don't say word one to them. You could be

put in the position where you are going to be in court some day."

A third reason that differences in relative productivity may not show up

in difference in relative wages is that the firm is recognizing the greater

output in ways that are not as visible to those outside the company. The only

indicator of a worker's relative productivity that is likely to influnce

another employer is the worker's job classification and relative wage rate.
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Wage increases and promotions are often justified on the grounds that they

will reduce the probability of losing that employee. But, they also transmit

signals to other employers about the employee's productivity, and consequent-

ly, raise the wage the promoted employee is likely to be axle to obtain else-

where. This means that as an instrument for retaining the most productive

employees, promotions and wage increases are partially self-defeating. Re-

wards for performance that are not visible to other potential employers such

as praise, desirable job assignments, greater autonomy, being able to select

subordinates, and opportunities for travel and vacations prob:bly have larger

effects on retention and morale than equivalent costly wage increases.

The fourth explanation is the high cost of accurately measuring a particu-

lar worker's productivity. In most jobs, objective indicators of productivity

simply do not_exist. This is why in November 1975, only 1.2 percent of the

nation's workers were paid on a piece rate basis and only 1.9 percent on a

pure commission basis (Flaim 1976). In most work environments, productivity-

based wage setting would have to use subjective evaluations by immediate

supervisors. These supervisory assessments are known to contain measuremenc

error. Meta-analyses of supervisor rating studies have found that 0.6 is the

upper bound on the coorelation between the ratings given the same worker by

two different raters (King, Hunter, and Schmidt 1980). Wage sett ig in such

an environment would take into account +he measurement error, and the

elasticity of the wage rate with respect to measured productivity will be less

than one (see Hashimoto and Yu 1980).

Top managements of large organizations sometimes fear that some line

supervisors may abuse the power this kind of wage _etting gives them. Super-

visors may also misperceive the riteria they are supposed to use. If a union

represents the workers, the au .ty and inclination of management to adjust

wages to productivity is reduced even further. As a result, large organi-

zations greatly restrict the range over which wage rates may be varied. A

supervisor's perception of a 50 percent productivity differential may trans-

late into only a 1 or 2 percentage point differential in the wage increase

that is awarded. In our view, it is the threat of unionization and the dif-

ficulty of ensuring that supervisors will carry out instructions correctly

that are responsible for the very weak connection between relative produc-

tivity and relative wage rates in large establishments. In small owner-
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managed firms, unions are not as much of a threat and the owner makes tne

decision about the wage to offer.

The fifth reason for an elasticity below one is t' at productivity is not

perfectly coorelatA over time. The consistency of worker performance is

greatest when conditions of work are stable. For adjacent weeks coorelations

of output rate for routine tasks run a! high as 0.96 (Tiffin 1942; Rambo,

Chomiak; and Price 1983) and as low as 0.68 (Rothe 1978) whea pay is based on

an incentive system. The average correlation for 8 different studies was

0.86. Most jobs are not paid on an incentive, however, and conditions of work

are often changing. In more typical environments where pay is not based on an

incentive and the work environment is changing, correlations for adjacent

weeks ranged from 0.48 (Rothe and Nye 1961) to 0.69 (Rothe 1917), and over 4

studies aver -aged 0.585. Whether correlations for quarterly or yearly averages

would be higher or lower than this can be debated. Using longer time inter-

vals should increase the consistency of performance, but the longer time

intervals between measurement will reduce the coorelation (Rambo, Chomiak; and

Price 1983). If employers try to set wage rates equal to next periods

expected productivity, the lack of performance consistency will result in an

elasticity of future wage rates with respect to current productivity that is

less than one.

In order to examine the extent to which wages reflect actual differences

in productivity, we regressed relative wage rates on realized relative produc-

tivity scores, an index of the training actually received, and other worker

characteristics. If there is a feedback from realized productivity and train-

ing to wage rates, we expect the coefficients on productivity and training to

be significartly different from zero. Specifically, we expect the coefficient

for productivity to be positive and the coefficient for training to be nega-

tive. On the other hand, if the firms do not adjust their wage rate to ob-

served productivity and training investment, the coefficients on these vari-

ables will be zero.

Two equations for wage rates, one for starting wages and the other for

latest wages, were estimated. The results are presented in table 3.17. Tha

starting wage is generally set before the new hire starts work, so one would

not expect it to have a very strong relationship with realized productivity.
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TABLE 3.17

IMPACT OF WORKER PRODUCTIVITY ON WAGE RATES

Starting Wage Latest Wage

Training lime (100's of hrs.) -.019* (1.89) -.022 (1.51)

Productivity

2d week .084 (1.37) .045 (.51)

3d-I2th week .020 (.26) -.000 (.00)

At interview or separation -.011 (.26) .215*** (3.63)

Relevant Experience .0155***(4.34) .0059 (1.17)

Relevant Experience Sq. (divided by 100) -.039*** (4.54) -.016 (1.38)

Total Experience .0079***(4.04) .0072***(2.64)

Total Experience Sq. (divided by 100) -.017*** (3.28) -.0135* (1.79)

Years of Schooling .012*** (3.08) .012** (2.16)

Relevant ':ional Education .039*** (3.21) .030* (1.77)

Private vocational Education .008 (.28) .023 (.62)

Female -.040* (1.90) -.029 (.98)

Knot,n to Be TJTC Eligible -.062 (1.64) -.165*** (3.10)

Union Referral .426*** (4.69) .115 (.90)

Number of Observations 456 456

R Squared .353 .306

NOTE: This table is based on fixed effects models that compares two new hires
for the same job at the same firm. Other variables in the model were whether
the job was temporary, whether the individual was a student, hours worked per
week, whether referred by a relative, and whether subsidized by a program
other than TJTC. The model for latest wage also contained tenure and tenure
squared. The model for starting wage contained date of hire and the date of
hire squared.

* significant at the 10% level (two-sided)
** significant at the 5% level (two-sided)
*** significant at the 1% level (two-sided)

142
3-44



This expectation is confirmed by the small size and insignificant coefficients

on the three measures of worker productivity. Employers do seem to be able to

anticipate when a new hire will require extra training, however, and to offer

lower wage rates to new hires who require th9. extra training. The magnitude

of this impact is not particularly large. An increase in training during the

first 3 months by the equivalent of one fifth of the new employee's potential

productivity reduces the new hire's starting wage by only 2 percent. The

small size of this response suggests either that most of the training in the

first 3 months is specific to the firm or that the employer has difficulty

anticipating how much additional training an inexperienced worker is going to

require.

Worker characteristics generally have larger impacts on starting wage

rates than u_current wage rates. Holding realized productivity and total

experience constant, 5 years of relevant work experience raises wage rates by

6.8 percent at the start but by only 2.6 percent at the time of the interview.

Being a referral from a union has an extremely large effect on starting wages

but a much smaller effect on current wages. This pattern of results--large

impacts of worker characteristics and small impacts of realized productivity-

confirms our expectation the. L'e main determinants of the starting wage are

worker characteristics observable prior to the hiring decision.

Latest wages are clearly a function of both worker characteristics and

actual productivity. Total experience, years of schooling, and relevant voca-

tional education all had statistically significant impacts on relative wage

rates. Reported productivity at the time of interview or separation also had

large statistically significant effects on wage rates. The elasticity of

wages with respect to productivity is 0.17 (0.8 x 0.215). The fact that this

value is significantly below 1 implies that wages only partially reflect

person-to-person variations in productivity on the job. This finding explains

why studies that have absolute measures of worker productivity typically find

that coefficients of variation for productivity greatly exceed the coefficient

of variation of wage rates. Bobko, Karren, and Parkington's (1983) study of

92 insurance counselors found, for instance, that coefficients of variation

were 42 percent for the sales of these counselors but only 14.6 percent for

their earnings.
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The conclusion that relative wage rates at interview or separation depend

on realized productivity as well as worker characteristics is subject: to chal-

lenge, however, if employers set wage rates on the basis of worker character-

istics such as recommendations from previous employers and aptitude test

scores that are not available to the researcher. If such information is

available to the employer and it has a continuing effect on wages even after

the new hire has been at the firm for a year, the productivity measures will

tend to pick up the effects of these omitted worker characteristics and the

coefficients on current and lagged productivity will have a positive bias. We

examined the presence of omitted variables in wage equations by jointly esti-

mating the starting and latest wage equations wing seemingly an unrelated

regression technique. Evidence that some of the determinants of relative wage

rates are not included in our models is provided oy the fact that there is a

positive correlation of 0.3 between the errors of the 2 equations. Any

possitle bia., produced by an omitted characteristic, however, seems to be very

small. For the latest wage, it is only the contemporaneously measured produc-

tivity variable that has a large positive effect on the wage, and actual

productivity in the first 2 weeks and the next 10 weeks show no significant

impact. Also, in the starting wage model, it is actual productivity in the

first 2 weeks that has the largest positive effect and current productivity

shows no significant effect. This pattern of coefficients sucgests that (1)

omitted worker characteristics are not a significant source of bias of the

coefficients on the productivity variables in the model of the latest wage and

(2) wages adapt quickly though not completely to the realized productivity of

the new worker.

One would not expect all firms to be equally able or inclined to adjust

relative wage rates to the realized relative productivity of workers. One

would expect large establishments and unionized firms to be less likely to

base wage increases on supervisor opinions of a worker's productivity. This

hypothesis was tested by entering interactions between current productivity on

the one hand and size and unionization on the other into the models predicting

a worker's current relative wage (see table 3.18). Both coefficients were

negative as anticipated, and the coefficient on the interaction term for size

and productivity was significantly negative. The elasticity of the wage with

respect to productivity is 0.2 (i.e., 0.8 [0.198 + .052]) at non-union estab-
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TABLE 3.18

IMPACT OF WORKER PRODUCTIVITY ON WAGE RATES:

INTERACTIONS WITH UNIONIZATION AND SIZE

Start in a e Latest Wa e

Training Time (100's of hrs.) -.020** (2.01) -.017 (1.17) \

Productivity First 2 Weeks .080* (1.87) .052 (.79)
I..

Productivity (most recent) .198*** (4.21,

Size Times Productivity .019 (.73) -.055* (1.80)

Union Times Productivity .179 (1.11) -.138 (.62)

Union Referral .382*** (4.08) .120 (.94)

Hired a Relative -.041* (1.,5) -.037 (1.23)

Referral by a Relative .024 (.41) -.016 (,19)

Relevant Experience .0154***(4.31) .0064 (1.29)

Relevant Experience Sq. (divided by 100) -.038*** (4.49) -.018 (1.48)

Total experience .0075***(3.87) .0077***(2.80)

Total Experience Sq. (divided by 100) -.017*** (3.13) -.015** (1.99)

Years of Schooling .012*** (3.08) .012** (2.13)

Relevant Vocational Education .039*** (3.17) .026 (1.53)

Private Vocational Education .004 (.16) .024 (.63)

Female -.039* (1.84) -.024 (.81)

K .fn to be TJTC Eligible -.071* (1.87) -.165*** (3.10)

Received JTPA Subsidy .007 (.19) -.002 (.03)

NOTE: This table is based on fixed effects models that compares two new hires
for the same job at the same firm. Models were estimated using seemingly
unrelated regression. Other variables in the model were whether the job was
temporary, whether the individual was a student, and hours worked per week.
The model for the latest wage also contained tenure and tenure squared. The
model for starting wage contained date of hire and the date of hire squared.
The weighted R square for the system was 0.332, and the coorelation between
the residuals of the 2 equations was 0.39. In the starting wage model, size
and unionization are interacted with productivity in the second week. In tie
latest wage model interactions are with most recent productivity.

* significant at the 10% level (two-sided)
** significant at the 5% level (two-sided)

*** significant at the 1% level (two-sided)
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lishments with 17 employees. Though the coefficient on the unionization inter-

action is not statistically significant. it's point estimate implies that a

unionized firm of that size would have an wage elasticity with respect to

productivity of 0.09. The results imply that the elasticity of the relative

wage with respect to relative productivity will be 0.09 at a non-union estab-

lishment with 200 employees, -0.02 at a unionized establishment with 200

employees, and 0.02 at a nonunion establishment with 1,000 employees. Clearly

the r,:ative wage rates of different workers in the same job do not vary

proportionately with their productivity. In medium-sized unionized establish-

ments, and large non-union establishments, there does nit seem to be any

immediate response of relative wages to relative productivities.

3.0 The Effect of Training and Productivity Growth on Turnover

What impact does the productivity of a worker and the training received

by that worker have upon turnover? The findings in the previous section sup-

port a view that wage rates and other job rewards are in most cases tied to

the job occupied and respond to the perceived competence of individual workers

only incompletely. Another way employers may respond to productivity differen-

tials between workers is by promoting the most productive and firing the least

productive. Many employment contacts (both explicit and implicit) greatly lim-

it the firm's flexibility in setting wage rates but offer it great flexibility

in releasing unproductive new hires during a probationary period that may last

as long as 6 months. Why do firms offer labor contracts in which they fire

less-productive workers rather than offering them a lower wage? The contract

literature has suggested a number of reasons why firms may choose to offer

such contracts. As a worker gains tenure on the job, the specificity of the

job match increases. Renegotiating wage rates after specific training is

cowpleted will be very costly because the gap between the threat points of

each party can be quite large and the incentives for strategic behavior are

strong (Hasimoto and Yu 1981).

A second reason for such contracts might be morale considerations. Re-

taining an unproductive worker who has been chastened by receiving a salary

cut or demotion may be bad for morale. The bitterness that such an event

causes may result in grievances being filed against the company, efforts to

organize the firm's employees, further declines in the worker's productivity,
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damage to the morale and cohesiveness of the work group, and sabotage (Akerlof

1982).

In this subsection, we examine the impact of differentials in realized

productivity and differentials in training investment on the differentials in

turnover of people occupying the same job. How responsive is turnover to such

differentials? At which types of firms is turnover most responsive to produc-

tivity and training differentials? Have the firms that are unable to adjust

wages to productivity differences compensated for this by being quicker to

fire the workers who are less productive? Or, are the types of firms that ad-

just wages to productivity also more likely to fire the less-productive employ-

ees? These issues were addressed by studying a sample of workers who had been

recruited for permanent jobs and who stayed at the firm at least 3 months.

The effects of the firm's characteristics on the average level of turnover was

partialed out by examining differences ir subsequent turnover between pairs of

workers who had the same job and met the selection criteria noted here. Limit-

ing the sample to those who stayed at the firm at least 3 months means that we

have one measure of training investment and two measures of reported

productivity that are not contaminated by turnover events. The models

therefore characterize the effect of the training provided in the first 3

moAths and the produc-tivity achieved during that period on subsequent

turnover.

Models were estimated predicting differences in the log of actual tenure

and probabilities of voluntary and involuntary separations. The results of

the analysis are presented in table 3.19. When measures of actual training

and productivity were included in the models, almost none of the character-

istics of the worker were statistically significant. The sole exception to

this was that pe,ple recruited through newspaper ads were more likely to be

fired and had shorter tenure, school referrals had lower dismissal rates,

employer referrals had higher dismissal rates, and women had lower quit

rates. By far the most powerful determinant of turnover is reported pro-

ductivity during the 3d-12th week of employment. When the productivity scale

is defined over a range from 0 to 1, workers' productivity in the 3d-12th week

has a mean of 0.65 and standard deviation of 0.14. A 1 standard deviation

(0.14) rise in the productivity report raises expect-A tenure by 39 percent at

a nonunion company with 19 employees. It lowers the probability of being

1.19110 iqr;t:
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TABLE 3.19

IMPACT OF TRAINING AND PRODUCTIVITY ON TURNOVER
(within firm models)

Explanatory Variables Log Tenure

Involuntary

Separation Quit

Log Training Intensity .123* .123* -.146*** -.140*** .029 .031

(1.8) (1.8) (3.3) (3.2) (.5) (.5)

Log Training Intensity Times Size -.014 -.042 .015

(.3) (1.4) (.54)

Productivity 2d Week -.617** -.605** -.440** -.400** .110 .180

(.3) (2.1) (1.4) (2.2) (.5) (.8)

Productivity 3d-12th Week 2.400*** 2.367*** -.674*** -.673*** -.190** -.537**

(8.4) (8.3) (3.7) (3.7) (2.1) (2.3)

Productivity 2d-12th Week Times Size -.398** -.339*** -.186** -.116 .211* .210**

(2.3) (2.6) (2.1) (1.4) (1.8) (2.0)

Productivity 3d-12th Week Times Union -.399 -.446 1.047** 1.146** .600 .592

(.5) (.6) (2.0) (2.2) (.9) (.9)

Loa Starting Wage -.270 .101 -.086

(1.2) (.7) (.5)

R Squared .592 588 .242 .226 .121 .114

NOTE: These models of differences between the tenure and turnover of two workers in the same job

have the following control variables: dummies for referral source, relevant experience and total

experience vid their squares, log of potential tenure and its square, years of schooling, gender,

relevent vocational education, private vocational education, known to be TJTC eligible when hired,

subsidized by JTPA, hours worked per week, and working at the firm while part of a co-op program.

ft*
***

significant at the 10% level (two-sided)

significant at the 5% level (two-sided)

significant at the 1% level (two-sided)
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fired by 9 percentage points and the probabilities of qui ,,ing by 7 percentage

points. If productivity is 0.14 higher both initially and during week 3-12,

expected tenure is 27 percent greater, the probability of beiny fired is 14

percentage points lower, and the probability of quitting is 4.5 percentage

points lower. Less productive workers are more likely to quit, but it is in

the probability of being fired or laid off where the really big differences

show up.

The responses of turnover to a worker's productivity clearly depend upon

the size of the firm and on whether it is unionized. A worker's productivity

has a smaller effect on expected tenure at large unionized firms. A 1 stan-

dard deviation (0.14) increase in both productivity reports increases expected

tenure by 27 percent at nonunion companies with 19 employees, by 13.5 percent

at non -union companies with 200 employees, and by 6.7 percent at unionized com-

panies with 200 employees. Size and unionization have very different effects

on the two forms of turnover. Most probationary periods in union contracts

are for 3 months or less. In our data, 88 percent of the firms with probation-

ary periods had a probationary period of 3 months or less. This probably ac-

counts for the fact that dismissal and layoff probabilities of unionized

workers who have 3 or more months of tenure do not depend upon the worker's

actual productivity. Dismissal decisions at large nonunion companies, seem to

be more sensitive to a worker's productivity than the dismissal decisions at

small non-union companies. Quit propensities react to company size in the op-

posite fashion. At companies with 200 or more employees, there is no tendency

for the less productive employees to be more likely to quit. At small compan-

ies, there is such a tendency and it is statistically significant.

The primary prediction of human capital theory about job turnover is that

workers who have a great deal of specific training should have lower rates of

turnover. This proposition applies to workers who have completed their train-

ing or whose training is well underway. If the employer has paid for most of

the costs of specific training, a significant loss is suffered if a separation

occurs, so we would expect the separations over which the employer has control

(involuntary separations) to be negatively related to the amount of specific

training. If the employee has paid for the specific training, one would ex-

pect voluntary separations but not involuntary separations to be negatively

related to the amount of specific training provided.



Expected tenure is greater for workers who have received more than the

normal amount of training. The elasticity of tenure with respect to training

is apparently about 0.12. More intensive training raises expected tenure by

lowering rates of involuntary termination. Holding productivity constant, a

doubling of training investment during the first 3 months lowers the proba-

bility of being fired in the subsequent period by nearly 10 percentage points.

Variations across workers in the amount of training received seem to have no

effect on quit rates. The fact that additional investments io training reduce

involuntary turnover but not voluntary turnover supports our previous finding

that most of the training provided in the first months on a job is specific to

the firm. Apparently some new hires ar- recruited for their potential not

their experience. The receipt of extra training may reflect a belief in a

worker's potential. For these workers low productivity during the first few

months is not as negative as would be for someone with previous relevant

experience, and very low rates of involuntary turnover result.

3.7 Training, Productivity and the Incidence of Promotions

About one-third of our sample of new hires were promoted before the date

of our interview. Consequently, an analysis of promotions was conducted which

paralleled the analysis of turnover. The results of this analysis of differ-

ences in promotion likelihoods of two recent new hires is presented in table

3.20. As one might anticipate, productivity during the 3d-12th weeks on tile

job was by far the single most important determinant of an individual's

1.kelihood of promotion. Those who were 15 percent (0.10) more productive

than other new hires in that job were 13 percentage points more likely to be

promoted.

The coefficients o' r^norted initial productivity are negative but not

statistically significant. This implies that low productivity in the initial

weeks on a job is not held against a new employee being considered for

promotion if learning is rapid and very high levels of productivity are

attained. The size of the firm has no effect on how sensitive promotion

decisions are to perceptions that a worker is highly productive. There does

seem to be a tendency, however, for unionized firms to be considerably less

affected by productivity when deciding about promotions than nonunion firms.
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TABLF 3.20

IMPACT OF TRAINING AND PRODUCTIVITY
ON PROMOTIONS

WITHIN FIRM MODEL

Explanatory Variables Model 1 Model 2

Log Training .087* .105**

(1.8) (2.0)

Log Training Times Size .089** .090**

(2.6) (2.0)

Productivity 21 Week -.282 -.199
(1.3) (`)

Productivity 3d-12th Week 1.332*** 1.276***
;6.4) (5.8)

Productivity Times Size .087 .098

(.8) (-9,

Productivity Times Union -.957

(1.5)

Log Starting Wage -.261* -.281*
(1.8) (1.7)

R Squared .216 .256

NOTE: Model 1 contains only three additional variables: hours
worked, log potential tenure, and log potential tenure squared.
Model 2 contains the following additional characteristics of the
worker: gender, relevant experience, total experience, -ferral

source dummies, years of schooling, relevant vocational education,
private vocational education, known to have been a TJTC eliaible
when hired, subsidized by JTPA, and initially hired as a co-op
strient. Only the co-op student variable had a statistically
sigi ificant effect (+)

* !ignificant at the 10% level (two-sided)
** significant at the 5% level (two-sided)

*** significnat at the 1% level (two-sided)



There is a clear tendency for those whr receive more intensive training in

the first 3 months on a job to have a h ..r probability of subsequently being

awarded a promotion. P, doubling of training intensity during the first 3

months is associated with a 7 percentage point higher probablility oc pro-

motion at companies with 19 employees. This association is even stronger at

iargc establishments. If the company has 200 employees, a doubling of the

training intensity in the first months is associated with a 31 percentage

poiNt y'gher probability of Laing promoted.



NOTES

1. See 2 of Chapter 2 for a complete description of the derivation of cost
factors.

2. Measurement error is probably biasing these coefficients. Our respondent
(generally a boss, supervisor, or personnel manager) probably had better
knowledge of time spent in formal training and informal training by super-
visors than of time spent in other forms of training. This should have
reslted in the coefficients on these forms of training having a smaller
downward bias than the coefficients on informal training by co-workers and
time spent watching others. Correcting for measurement error might raise the
coefficients on these last two forms of training by more than it raises the
coefficients on formal training. Consequently, the conclusion that the rate
of return to the most informal types of training is higher than the rate of
re;,urn to formal training is probably robust with respect to corrections for
measurement error.

3. If training intensity in each of the other seven quarters were identical
to the first quarter's training intensity, the cost multiplier would be seven
rather then two. The correct multiplier is significantly less than seven
beczse training investments in the later period are not perfectly correlated
with training investments in the first quarter and because most employers
report the training period to be less than 6 months. Given these facts, the
two for one ratio is an assumption that magnifies the cost of the reported
differences in training intensity quite dramatically and reduces calculated
rates of return by a factor of three.

4. The RORs are the ratio of the yearly increase in productivity divided by
an estimate of the cost of the training investments that produced the
productivity increase, Turnuver and skill obsolescence are not incorporated
into the estimate. As an example of the calculation, the formula for informal
OJT by co-workers using the coefficients from the linear model in table 3.2
for training intensity equal to 300 hours was as follows:

[(.(548 - .000038 (300) (2)) (2000)] + [(3) (80)] = .267

where 80 is the assumed productivity of the co-worker and 3 is the change in
training over the 2-year period that is associated with a 1-unit change in
training intensity during the first 3 months.

5. This occurs despite the fdc* that some categories of job applicants may
have a higher average productivity level than others. Each firm evaluates its
job applicants and offers a job only to have those whose expected productivity
exceeds a cutoff point. Firms will be more likely to make job offers to
applicants with characteristics (e.g., previous work experience or a strong
recommer,datiaon from someone the employer trusts) associated with a high
productivity level. Workers whose expected productivity is substantially
above a firm's productive potential and may choose not to apply at this firm
or choose to curn down this firm's job offer. Workers with expected
productivity that is below this firm's cutoff point either do not apply
(because they know they are not qualified for the job), or they are not
offered a job when they do apply. These workers must settle for jobs at firms
that infer somewhat less-attractive postions.



6. There is no need for a structural model of the relationship between
background and job performance. Structural models of the relation between
background and performance in a sample of job applicants cannot be estimated

using these data without bias because of the truncated nature of the sample
(the applicants who were believed to h've low productivity were not hired, so
observations on their job performance are not available) (Brown 1982).

7. Relevant experience was measured by asking the employe "How many months of
experience in jobs that had some application to the position did (name) have
bei'ore he or she started working for your company?" Total experience was
measured by calculating the amount of time that had passed since the new hire
had completed schooling. Included is both time employed in related and unre-
lated jobs and the time spent unemployed or out of the labor force. When
relevant experience is controlled, the coefficients on total experience
measure the impact of irrelevant experience. It should be noted that ques-
tions about the worker's productivity and training requirements were asked
after the question about relevant experience.

8. Note that the effect of 5 years of relevant experience which is not offset
by a decline in irrelevant experience is obtained by adding the predicted
effect of a simultaneous increase in both relevant experience and total exper-
ience. Alexander's (1974) analysis of longitudinal data on earnings from
social security files and Hollenbeck and Willke's analyses of 1983 CPS data in
this report obtained similar results. Holding the amount of experience at the
firm constant, past experience in one's current industry or occupation had
larger positive effects on earnings than experience in other industries or
occupations.

9. The estimated impact of tenure in thu first year is the actual reported
increase in productivity of stayers. The regression predicting productivity
at the time of separation or interview with tenure and tenure squared is used
to estimate the effect of the second year of tenure and the effect of the
first and second years of relevant experience. Column two is based on the
full sample and column three is based on model:, estimated in a sample of
stayers.

10. This hypothesis was tested by defining for each new hire a measure of
relative profitability--productivity net of the vage and training costs-
during the first 3 months and then analyzing how worker characteristics
influence profitability.

11. Another measure of profitability was defined for the interview date by
subtracting proportionate differences in wage rates from proportionate
differences in productivity. Differences in the costs of training the worker

were not measured beyond the first 3 months, so this variable captures only
part of the variations across people in their current profitability to the
firm.
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12. Implicit in this choice of specification are two maintained hypothesis
that are probably violated in the real world: productivity growth does not
depend upon the level of productivity in the first 2 weeks (it is solely a
function of training and tenure and interactions of firm and worker character-
istics with these variables), and training investment and productivity growth
are not jointly determined. In fact, it is probably the case that there are
diminishing returns to investment in training. If the firm is trying to have
its employees attain a target skill level, its probable response to the
discovery that a new hire is a slow learner will be to offer extra training.
The analysis of variations in training intensity across firms suggested that
the elasticity of demand for training is less than one. Across individuals in
a firm elasticity is likely to be even lower than it is across firms. This
implies that slow learners will get more than the average amount of training
and will achieve less than the average level of productivity. Estimates of
models that take into account the above problems is left for future work.

13. Evidence that firms care a great deal more about productivity losses
arising from lack of effort than they care about equivalent losses arising
from ability or skill deficits is not hard to find. A recent survey (Miguel
and Foulk, 1984) asked 150 supervisors to describe how they would handle
various violations of job expectations. The response categories supplied to
them were ignore, discuss if persists, discuss immediately, warning, suspend,
and fire immediately. These response categories were assigned numerical
values from zero for ignore to five for fire immediately. The typical
reaction to a worker who "tries but is 15 percent less productive than other
workers with the same training" (1.73) and to a worker who "seems not to be
trying but is no less productive than other workers" (1.53) tended to be to
discuss it with the worker either immediately or if it persists. A worker who
"doesn't try and is 15 percent less productive than others with tne same
training" was typically in much more serious trouble. Their mean score was
3.07 implying that they would immediately be given a warning, and they would
be fired if it persisted.
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4.0 SUBSTITUTABILITY OF WORK-RELATED PREPARATION AND
ON-THE-JOB TRAINING

Suk Kana

4.1 Introduction

In the first few months of employment, new hires typically receive a sub-

stantial amount of on-the-job training to acquire the necessary job skills and

knowledge to become productive members of the firm. In this chapter, we ex-

amine the relationship between the improvement in productivity, and on-the-job

training in the very early stage of employment based on the National Employer

Survey data.

In previous studies of the National Employer Survey data, Bishop (1982)

found that in the first 3 months (12 weeks) of employment, new hires spent an

average of 50 hours watching others do the job, 12 hours in formal training

programs conducted by management, 50 hours in informal training conducted by

management, and 25 hours in informal training conducted by co-workers. Time

spent in on-the-job training added up to nearly 25 percent of the total work

hours in the first 12 weeks. During this period, productivity of new hires

increased from 24 percent to 36 percent accounting for nearly one-half of the

(absolute) productivity growth in the first 2 years of employment.

The effecc of on-the-job training on productivity, however, depends not

only on the time spent in on-thejob training, but also on the workers' job

preparation before joining the firm. For example, workers in electronics-

related jobs who have had engineering in college will be more productive from

the beginning and learn job-related skills much faster than those workers who

took liberal arts science. Similarly, those workers with relevant training in

vocational schools or more work experience will be more productive; the ef-

fects of on-the-job training on productivity will depend on workers' past

job-related experiences. In thi_ study, we examine the impct of the three

forms of job preparation--formal education, vocational education, and work

experience--on the initial levels of productivity, wage rates, and on-the-job

training and their impact on improvement in productivity.

Human capital models of on-the-job training by Hashimoto (1981),

Hashimoto and Yu (1980), Ohashi (1983), and Bishop and Kang (1984) assert that

the firm's decision on the training investment is determined so that the net
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return from training is maximized. Two factors affecting the return from

training are te rate of labor turnover and the relationship between produc-

tivity growtl and the cost of training. The first factor, the interaction of

labor turnover and training decision, is well explored in the studies pre-

viously cited and will not be repeated here. The latter factor depends not

only on the amount of training provided on the job, but also on the previous

employee's work-related experience, initial skill level, innate ability, and

vocational and academic education. Although the previous studies briefly dis-

cussed the return from the training investment, in the analysis of the model,

the effects of those background variables were not given much attention.

The determination of on-the-job training in relation to the previous ex-

perience and skill level crucially depends on the degree of substitutability

of on-the-job training and various work-related preparation, initial skill

level, innate ability, and education. If the skills produced by, for example,

education are not replaceable by and complementary to on-the-job training, the

return from the training investment for those with better education will be

higher, and the resulting investment level for them will be higher than for

those with less education. The degree of substitutability is dependent upon

the technology employed in the job and, so, should vary by occupation and

industry. The degree of substitutability between on-the-job training and

training prior to employment is basically an empirical issue, and there is no

a priori ground to specify the relationship before scrutinizing the data. In

this study, we examine the relationship between the effect of on-the-job train-

ing on productivity and its interaction with various work-related experiences

and preparations on an empirical basis.

The effects of on-the-job training on productivity should vary by occupa-

tion, the skill requirement, and the technology used. Furthermore, the pro-

ductivity measure employed in the National Employer Survey is defined in terms

of relative productivity compared to a hypothetical "best worker" in the same

firm and in the same position. Therefore, comparison of productivity across

individual workers may not be meaningful if the differences in the measurement

in productivity are not properly controlled.
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One approach to deal with heterogeneity of measurement is tc compare the

two workers in the same position in the same firm (see Eishop 1982). However,

this approach assumes that the marginal return to training on productivity is

equal across firms, occupations, and industries, which me 5e too severe a

restriction. The other approach is to compare workers in similar positions.

In this study, we take the latter approach in controlling heterogeneity

of productivity measure. Workers are grouped by occupations anG the productiv-

ities are compared within the same occupational group. It may be reasonable

to assume that the productivity of the workers in the same occupation can be

measured by a common scale and that the comparison of the return from training

on the productivity growth within the same occupational group is neaningful.

The following questions are posed:

What is the impact of the three types of job preparations--work
experience, academic education, and vocational education--on new
hires' productivity? Are there differences by occupation?

o How do employers evaluate workers' previous job-related
preparation in terms of wage? Are there positive associations
between the factors that raise wage rate and productivity, or
improvement in productivity?

Does vocational training raise workers' wage and productivity?
What are the differential effects of vocational education and
academic education on wage rate and productivity?

How much does on-the-job training improve workers' productivity?

We analyzed the National Employer Survey data obtained from telephone

interviews of over 3,800 employers. These data contained rich information on

reccdtly hired workers--performance on the job, the amount of on-the-job

training in the first 12 weeks, skill requirements, previous academic and

vocational education, work experience, along with various worker, job, and

firm characteristics.

The next section offers three models describing the relationship between

previous work experience, on-the-job training, and productivity. The third

section describes the data used in the analysis. The estimation results are

discussed in the fourth section. Section 5 gives the conclusions of the

study.



4.2 Models of Training Decision

The relationship between the various work-related experience and worker

productivity may differ by occupation, skill requirement, technology employed

by the firm, and industry. The firm's training investment on new hires is

determined by the nature of technology, labor market conditions, and the

worker's previous work-related preparation. Given the information on these

factors, the firm will choose the best training program that yields the high-

est return on training investment.

In the previous study by BisP-1 (1982), it was found that, given the

occupation and the firm, when two workers with different vocational training

are compared, the one with more vocational training required less training to

achieve a certain skill level than the one who received less vocational train-

ing. This section presents three models based on this observation. These

three models predict distinctive relationships between the amount of on-the-

job training, improvement in productivity, and the previous job-related

training.

In the first model, it is assumed that the initial productivity of those

who received better job preparation is higher than less prepared workers, and

the same amount of on-the-job training increases productivity much faster than

for those workers without preparation. When the return frcm the investment in

training is higher for oetter prepared workers, the firm will invest more time

in training. This relationship is depicted in figure 4.1.

In figure 4.1, two curves, P1P1 and P2P2, describe the

relationship between on-the-job training and productivity. Curve P1P1

corresponds to worker 1 with less work experience, and curve P2P2

corresponds to worker 2 with mor° work experience. OC is the cost of training

measured in terms of the unit of output. Note that with the same amount of

on-the-job training, worker 2 is more productive than worker 1, and so, to

attain the same skill level, worker 2 requires less on-the-job training.

Also, the firm's optimizing behavior implies that the investment level is

determined so that the net return from the investment is maximized. In

figure 4.1, the optimal investment level for worker 1 is OT, and the optimal

investment for worker 2 is 0T2 at which point the slope of the curves

coinc;'as with the slc)e of the cost curve. Tlioodel predicts that those
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with more work-related experience receive more on-the-job training and are

more productive than those without or with less work experience. Thus, the

simple model in figure 4.1 may explain the observed pattern of productivity,

training, and the work experience. We call the relationship shown in figure

4.1 model 1.

In the second type of relationship, on-the-job training can substitute

for previous training. This is illustrated in figure 4.2. The relationship

between training and productivity is given by the curve PP. The horizontal

axis is total training expressed as the sup of previous training and on-the-

job training. Productivity is a function of the sum of the two types of

training. In figure 4.2, the worker's initial productivity is Po, which

corresponds to the level of previous training To. The worker's productivity

increases with on-the-job training. Given the cost of on-the-job training

depicted by the curve originating from To, the optimal level of on-the-job

training is 101 *, because at T* the difference between the productivity

curve and the cost of on-the-job training is maximized. If this relationship

is true, the firm will invest less in on-the-job training for those workers

with more experience and will invest more in training for those workers with

less experience. We call the relationship shown in figure 4.2, model 2.

In order to illustrate the difference between model 2 and model 1, we pre-

sent figure 4.3 in which the horizontal axis is the amount of on-the-job train-

ing, the curve P2P2 is the productivity of the better prepared worker, and

the curve P1P1 is the productivity of the less prepared worker. Given the

cost of on-the-job training, the better prepared worker receives on-the-job

training in the amount of OT2, and the less prepared worker receives on-

the-job training in the amount of 011. This model predicts that those who

received more previous training rbquire less training on the job to achieve a

certain skill level and receive less on-the-job training than those with less

previous experience. Furthermore, after the training period is completed, all

the workers with the same characteristics except nn-the-job training will

attain the same skill (productivity) level.

In the third model, the productivity can be decomposed into two parts:

one depends only on the previous experience, and the other is determined by

on-the-job training. The productivity after the training period is determined

by the sum of the two. This relationship is depicted in figure 4.4. Here,
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the effect of on-the-job training on the improvement of productivity does not

depend upon the amount of previous training. Productivity of workers with

more experience is higher than for those workers with less preparation. In

figure 4.4, the curves PiPi, P2P2, and P3P3 are parallel to each

other. The curve P3P3 corresponds to the worker with the best previous

experience, P2P2 corresponds to the next i?st, and PiPi corresp -'nds to

the least prepared worker. This model predicts that on-the-job training is

determined independently from previous work experience and that all workers

receive the same amount of on-the-job training. We call the relationship

depicted in figure 4.4 model 3.

In testing the prediction from these three models, we shall look at the

three variables determined by worker, job, and firm characteristics. They are

productivity in the first 3 weeks on the job, starting wage rate, amount of

on-the-job training, and productivity in the 3d-12th weeks of employment. In

addition to these three variables, we also examine the determination of start-

ing wage that influences the net return from training to the firm providing

training. The firm's objective function is written as

(1) F(T, X1, W) - C(T, X2, W)

where F is the gross return from on-the-job training, which is determined by

the amount of on the job training, turnover rate, worker's previous education,

work experience, and vocational education, along with other job- and firm-

specific characteristics. The argument T denotes the amount of on-the-job

training, and X1 is the vector of the other worker and job and firm charac-

teristics that influence gross return from on-the-job training. Function C

represents the sum of the direct and indirect cost associated with or.- the -job

training. X2 includes the factors that influence the opportunity cist of

the training investment, such as the presence of an experienced training staff

in the firm and the operation rate, which influence the opportunity cost of

training incurred by the instructors and trainees.

W is the wage rate during the training period and enters into both gross

return function F and the cost function C. The wage rate affects the gross

return and the cost of training through two channels, The higher the wage,
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the lower the worker-initiated labor turnover. This effect increases the

gross return from the training investment. The opportunity cost of training,

on the other hand, increases with wage rate. The total effect is determined

by the relative magnitude of these two effects. The firm will try to

maximize the difference between gross return from on-the-job training, F, and

the cost of on-the-job training, C, by choosing the level of on-the-job

training and the starting wzge rate. We assume that the firm determines the

starting wage rate from the worker's observed characteristics and job and firm

characteristics. Then, the dquation for the starting wage is written as the

function of worker characteristics Xw, job characteristics Xj, and firm

characteristics Xf.

(2) W = Xwaw + Xjaj + Xfaf.

The amount of on-the-job training, on the other hang, may depend not only on

the worker's characteristics and job and firm characteristics observed prior

to employment. The firm has an option to adjust the training plan after

observing a new hire's performance within the first 2 weeks on the job. We

propose two alternative specifications for the determination of on-the-job

training. If the firm's training decision is based entirely on the infor-

mation available prior to employment, the equation for on-the-job training is

written as (3).

(3) T = Xwbw + Xjbj + Xfbf.

Alternatively, if the firm adjusts the training plan after observing the new

hire's performance, the equation for on-the-job training is given by (4).

(4) T = dP0 + Xwb'w + Xjblj + Xfb'f

where Po denotes the initial productivity of the worker. Observed positive

or negative association between on-the-job training and initial productivity

then signals the underlying relationship between on-the-job training and

productivity growth. If model 1 is true, we expect that the coefficient for

the initial productivity d to be positive. If model 2 is true, o will be

negative, and if model 3 applies, d will be zern.

Also, the initial productivity of the worker without previous training in

the firm is written as (5).

(5) Po = Xwcw + Xjcj + Xfcf.
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The relationship between on-the-job traiaing and worker productivity

after the training period in the general form is written as

P1 = G(Po,T,Xw,Xj,Xf)

where P1 is the productivity after the training period. The most simple

formulation of the relationship between P1 and the explanatory variables is

the linear form in (6).

(6) P1 = doPo + dtT + Xwdw + Xidi + Xfdf

The parameter for the initial productivity do is the depreciation

factor, and the parameters dt, dw, di, and df are the marginal effects

of on-the-job training, the worler characteristics, the job characteristics,

and the firm characteristics on productivity, respectively.

Linear form in (6), however, does not allow for the interaction between

initial productivity and on-the-job training.

In order to test the implications from models 1 through 3, and also for

the sake of parsimony of parameters in the model, the equation is specified in

the following form:

(7) P1 = eoPo + fl(Po x T) + eTT + Xwew + Xiei + Xfef

the second term is the interaction between the initial productivity and train-

ing. This specification allows the marginal return from the training to be

dependent upon the level of initial productivity. Model 1 predicts a positive

coefficient on the transaction term; model 2 predicts the coefficient to be

negative, and if model 3 is true, the transaction term will have a zero coef-

ficient.

4.3 Data

An index of the firm's training input in the first 3 months (12 weeks) of

employment is created '), Bishop (1982). The index is defined as the weighted

sum of the four forms the training, time devoted to (1) watching others do

the job, (2) formal training program conducted by manage'ient, (3) informal

training conducted by management, and (4) informal training conducted by

coworkers. Time spent in these four activities is given weights that are
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determined by the opportunity cost associated with these activities and

aggregated into scaler value.1 The index can be interpreted as the total

person-hours of skilled worker devoted to the training activity. The worker's

productivity index is obtained from the following question:

Please rate your employee on a productivity scale of 0-100, where
100 equals the maximum productivity rating new employees can at-
tain and 0 is absolutely no productivity rating by new employees.

The employers gave their evaluation of new hires' productivity for the first 2

weeks, for the next 10 weeks, and for the date of interview, or if the worker

had left the firm, the productivity score at the date of departure. Since

data on the amount of training after the first 12 weeks were not collected and

the date on which the most recent productivity scores were evaluated differed

by firms, the third productivity score is not a reliable source for measuring

the effect of on-the-job training. Therefore, we looked at the first two

scores of productivity that were measured in the same time interval across

samples. It should be noted, however, that by their construction, reported

productivity scores, in a strict sense, 're not comparable across firms. This

is bicausL the best worker whose productivity score is 10C in 1 firm may not

be as productive as the best worker in another firm. Thus, the productivity

score given to the new hire, which is measured relative to a hypothetical best

worker's productivity, does not represent his or her productivity in other

firms. However, it may be reasonable to assume that once the occupation is

specified, the best worker in one firm is also the best worker in the same

occupation in another firm. Although we cannot be completely free from the

measurement problem, this assumption allows us to estimate the productivity

gain as a function of on-the-job training and other worker, job, and firm

characteristics.

The classifications of the occupational groups are the following:

(1) clerical; (2) sales, excluding retail occupations; (3) service,

(4) retail; (5) crafts; and (6) management.

The explanatory variables included in the estimation are classifiea into

three groups: worker characteristics, job characteristics, and firm char-

acteristics. The worker characteristics variables are years of education,

including both formal academic and vocational education; relevant work
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experience for the current job measured in months; years of vocational educa-

tion related to the current job; age at the time of hiring; and sex.

The job characteristics variables include a measure of the generality of

skill multiplied by local labor market size, reflecting the degree of poten-

tial demand for the worker after the training is completed;2 the training

requirement expressed as the number of weeks to become fully trained if the

worker did not have any previous job-specific training; an index of the im-

portance of specific vocational preparation required for the job based on the

five-digit DOT codes for the job; the log of the value of the machine used in

the job; two dummies for the mode of compensation--one for piece rate and the

other for partial incentive; a dummy for a temporary job; and the number of

weekly work hours.

Firm characteristic variables are the log of the establishment size,

ratio of new hires to the establishment's employment size, quit rate of new

hires, the rate of sales growth, and the variable that takes a value of sales

,rowth when it is positive or that is zero otherwise. Sales growth variables

reflect the opportunity cost of training and the expected returns from the

training investment. When the firm's sales are expanding, the opportunity

cost of training will be higher, and when sales are declining, the expected

monetary return from training will be lower. But, the cost of training is

also low, so we expect that the relationship between firm growth and

on-the-job training is not monotonic. In addition to the worker, job, and

firm characteristics, four dummies for industries, construction, mining and

manufacturing, wholesale and trade, and finance and servi re included in

the list of explanatory variables.

The descriptive stat;stics are presented in table 4.1. In the top panel,

note that a positive association exists between the amount of training and the

starting wage across occupations. Higher paying occupations, such as manage-

ment and crafts, tend to offer more training. Service occupations, which are

regarded as low-skill jobs, pay the lowest average wage, and the training

index is about one-half of the index for mana;.2rial occupation. Also, skill

requirement (number of weeks to become fully trained) in the second row of the

third column and the training index show close positive association. Thus,

occupations with higher skill requirements tend to invest more intensively in

the early period of employment.
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TABLE 4.1

DESCRIPTIVE STATISTICS1

CiericaT Sales Service Retall Crafts Management

Starting Wage 4.23 ( 1.06) 4.37 ( 2.06) 3.52 ( 0.96) 4.36 ( 2.11) 5.71 ( 2.59) 6.94 ( 3.73)

Productivity First
2 Weeks 46.87 ( 25.65) 48.18 ( 27.07) 57.24 ( 24.24) 49.74 ( 26.45) 50.12 ( 26.11) 51.24 ( 30.54)

Productivity for 3d -12th

Weeks 64.82 ( 21.81) 64.58 ( 21.29) 71 13 ( 18.34) 64.61 ( 21.17) 64.54 ( [0.16) 65.28 ( 24.97)

Training Index 154.23 (152.06) 152.81 (160.59) 103.86 (136.76) 153.28 (161.04) 178.75 (181.05) 213.23 (203.97)

Worker Characteristics

Education (in years) 12.68 ( 1.34) 12.51 ( 1.62) 12.05 ( 1.40) 12.49 ( 1.65) 12.17 ( 1.32) 13.85 ( 1.90)

Relevant work experience
(in months) 3.53 ( 3.30) 3.44 ( 2.74) 3.51 ( 3.60) 3.44 ( 2.60) 4.93 ( 5.58) 4.75 ( 4.42)

Vocational education

(in years) 0.53 ( 0.87) 0.40 ( 0.82) 0.35 ( 0.71) 0.38 ( 0.80) 0.71 ( 1.02) 0.59 ( 0.98)

Age 26.75 ( 8.49) 26.12 ( 9.82) 26.07 ( 9.82) 25.95 ( 9.24) 26.74 ( 8.49) 29.14 ( 9.76)

.1=b

Sex (female = 1,
male =0) 0.90 ( 0.30) 0.49 ( 0.50) 0.57 ( 0.49) 0.48 ( 0.50) 0.11 ( 0.32) 0.35 ( 0.48)

cn
4

Job Characteristics

Gen. of skill times labor
market size 5.66 ( 3.66) 4.35 ( 3.40) 4.07 ( 3.37) 4.23 ( 3.37) 4.59 ( 3.31) 4.73 ( 3.17)

No. of weeks to become
fully trained 13.58 ( 20.59) 14.94 ( 22.81) 8.68 ( 17.33) 15.34 ( 23.60) 32.23 ( 38.37) 26.86 ( 34.35)

Imp. of spec. voc.
training 4.15 ( 1.56) 3.44 ( 1.57) 3.37 ( 1.67) 3.41 ( 1.55) 6.33 ( 1.31) 7.06 ( 1.07)

Log of the value or
machine 1.47 ( 1.41) 1.14 ( 1.33) 1.06 ( 1.17) 1.12 ( 1.34) 2.36 ( 1.86) 1.81 ( 1.75)

Piece rate 0.005 ( 0.067) 0.045 ( 0.208) 0.034 ( 0.182) 0.03 ( 0.197) 0.044 ( 0.208) 0.031 ( .174)

Partial incentive 0.02 ( 0.16) 0.12 ( 0.32) 0.13 ( 0.34) 0.11 ( 0.31) 0.06 ! 0.25) 0.18 ( 0.38)

Job temporary 0.09 ( 0.29) 0.19 ( 0.40) 0.17 ( 0.38) 0.20 ( 0.40, 0.11 ( 0.31) 0.09 ( 0.29)

Weekly hours worked 37.08 ( 6.68) 34.31 ( 9.75) 32.24 ( 10.70) 34.19 ( 9.90) 39.36 ( 6.50) 40.14 ( 8.52)

Firm Characteristics

Log employment size 3.06 ( 1.50) 2.45 ( 1.15) 3.22 ( 1.26) 2.43 ( 1.13) x.92 ( 1.43) 2.78 ( 1.57)

Log employment size
squared 11.62 ( 10.76) 7.34 ( 7.84) 11.94 ( 9.23) 7.22 ( 7.80) 10.54 ( 11.10) 10.71 ( 11.71)

Ratio of new hire to
employment 26.41 ( 25.18) 30.73 ( 26.91) 35.21 ( 27.78) 30.90 ( 27.11) 31.93 ( 28.52) 29.11 ( 25.94)

Quit rate of new hires 30.01 ( 27.25) 32.95 ( 28.27) 34.47 ( 25.43) 33.55 ( 29.06) 32.75 ( 26.83) 30.27 ( 25.77)

Rate of sales growth 7.39 ( 27.48) 5.34 ( 28.33) 2.94 ( 14.70) 4.55 ( 28.70) 1.74 ( 20.80) 1.33 ( 20.07)

Positive growth rate
of sales 10.42 ( 24.74) 9.11 ( 25.25) 6.28 ( 10.21) 8.53 ( 25.55) 7.33 ( 15.34) 7.55 ( 13.86)

kofE7-7tandard deviations Ti-in parentheses.
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For crafts and management occupations, the numbers of weeks to become

fully trained are more than twice the period in which information on the

training investment are available, so it is expected that a substantial amount

of investment in training took place after 12 weeks of employment in these 2

occupational groups. Since there exists a certain time lag between the

training investment and the realization of its return (improvement in

productivity), we cannot expect reported productivity in 3-12 weeks of

employment to be an accurate representation of the return from the training

investment, especially in crafts and management occupations. Rather, an

observed relationship between productivity and training in these data is a

"snapshot" of a dynamic process in which the result of investment is being

materializ' 3

4.4 Estimation Results

Determination of On-the-Job Training

The index of training is regressed on the initial productivity and vari-

ous worker, job, and firm characteristics. Estimation results are presented

in table 4.2. Estimated coefficients of the initial productivities have nega-

tive signs and are highly significant in five out of the six occupationa

groups. This result implies that the employer adjusted the level of co-the-

job training after observing the worker's performance on-the-job in the first

2 weeks of employment. Negative coefficients on the initial productivities

suggest that given occupation and worker characteristics, employers invest

less intensively in training if new hies are more productive in the first 2

weeks of employment. The result is in favor of model 2 which predicts that

on-the-job training is a suL:titute for previous job preparation. The magni-

tudes of the c .fficients reflect the sensitivity of on-the-job training with

respect to the change in initial productivity. The (absolute) magnitudes of

the coefficients are in the following descending order: retail, sales,

crafts, clerical, service, and management occupations. In terms of elas-

ticity, when evaluated at the sample mean values, 1 percent increase in the

initial productivity reduces cn-the-job training by 0.79 percent in retail,

0.69 percent in sales, 0.55 percent in service, 0.52 percent in crafts, 0.36

percent in clerical, and 0.21 percent in management occupations.
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Variable

Productivity "first 2

Weeks

Worker Characteristics

Education
Relevant work experience

(in months)

2Relevant work
experience squared

Vocational education
(in years)

Age
Female

Job characteristics

Gen. of skill times labor
market size

No. of weeks to become
fully trained

Imp, of specfic
training

Leo value of machine
Piece rate
Partial incentive
Temporary Job
Weekly hours worked

Firm Characteristics

Log estab. size
Lag estab. size squared
Ratio of new hires
Quit rate of new hires
Growth rate of sales
Positive growth rate

of sales

Number of observations

R squared

CTerie T-

-1.065***( 0.312)

4.053 ( 5.897)

6.164* ( 4.080)

-31.477***(15.282)

9.106 ( 9.162)

1.031 ( 0.987)

-23.526 (24.836)

-2.445 ( 2.046)

2.306***( 0.388)

1.695 ( 4.929)

6.336 ( 5.781)

-26.720 (104.822)

-32.805 (55.931)

14.494 (27.912)

1.205 ( 1.168)

-33.722* (22 -082)

6.028***( 3.061)

-0.284 ( 0.300)

0.725***( 0.309)
-0.787 ( 0.937)

0.103 ( 1.011)

382

0.221

TABLE 4.2

INDEX OF ON-THE-JOB 1RAINING1
BY OCCUPATION

Sales Service Retail Crafts Management

-7.204***( 0.390) -1.000***( 0.341) -2.445***( 0.404) -1.853***( 0.506) -0.874 ( 0.752)

-5.620 ( 5.875) 15.633***( 6.176) -4.651 ( 5.856) 9.536 ( 9.600) 1.662 (12.676)

8.162 ( 7.111) 7.239* ( 4.638) 5.832 ( 7.549) -4.436 ( 6.396) 6.382 (13.794)

-57.842 (46.982) -15.950 (13.535) -24.427 (53.567) 7.665 (13.795) 0.584 (64.392)

-0.936 (13.268) 30.895***(13.354) 4.742 (13.481) 3.606 (14.099) -10.487 (23.532)

-0.628 ( 1.125) -2.568***( 0.906) -1.231 ( 1.159) -1.486 ( 2.064) -4.410* ( 3.001)

29.433* (21.273) 18.120 (17.741) 30.153* (21.939) -4.981 (42.434) 11.773 (53.730)

1.389 ( 2.818) 5.669**'( 2.486) 0.919 ( 2.841) 4.117 ( 4.008) -5.271 ( 7.479)

1.570***( 0.376) 0.607* ( 0.463) 0.952***( 0.411) 0.795***( 0.363) -0.357 ( 0.789)

2.065 ( 6.3i5) 1.055 ( 5.403) -0.468 ( 6.486) -6.641 (10.146; -0.274 (18.445)

-1.244 ( 7.835) 6.568 ( 7.071) 1.984 ( 8.200) 7.534 ( 7.797) -2.913 (14.120)

-4.443 (40.389) -80.451** (42.509) 19.885 (44.488) 35.410 (60.631) 50.208 (155.894)

-2.135 (32.039) -29.676 (25.725) - 18.56? (33 2041 7.645 (51.795) 96.697* (62.092)

-20.416 (26.140) -35.992* (23.599) -22.809 (25.767) 43.698 (44.573) 59.762 (94.017)

2.620***( 1.158) 1.803***( 0.834) 2.061** ( 1.203) -0.168 ( 2.146) -0.936 ( 3.495)

-46.646** (25.525) -41.303* (26.039) -58.895***(26.408) 9.884 (33.780) -49.421 (59.086)

6.745** ( 3.663) 4.101 ( 3.627) 8.531***( 3.709) -1.561 ( 4.436) 11.716* ( 8.056)

0.119 ( 0.382) 0.218 ( 0.306) -0.006 ( 0.385) 0.223 ( 0.468; -2.313***( 1.035)

0.419 ( 0.364) 0.346 ( 0.331) 0.432 ( 0.331) 0.790 ( 0.520) 0.523* ( 0.952)

0.524 ( 1.014) 0.404 ( 1.025) -0.760 ( 0.996) 1.415 ( 1.277) ( 2.551)

0.148 ( 1.121) -1.384 ( 1.446) 0.157 ( 1.097) -0.915 ( 1.740) 7.612***(3.541)

255 253 z28 201 99

0.340 0.241 0.315 0.192 0.247

ffendard errors are n parentKeies 1 -TeiiT (two-sii&I)

Entries are the coefficients multiplied by 100 ** Significant at the 10% level (two-sided)
*** Significant at the 5% level (two-sided)
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Effects of the three job-related preparations--education, work experi-

ence, and vocational education--are mostly small and statistically insignifi-

cant except in service occupations. In service occupations, those worke s

with more academic education and vocational education tend to receive more

intensive training. This result is somewhat puzzling because, in general, the

skill requirement in service occupations is low and more educated workers

require less training to become fully trained.

A plausible explanation of this phenomena is that within service occupa-

tions, those workers with better preparation tend to get the jobs with better

promotion opportunity and also get more training. Serwe occupations in the

early period of employment for the better educated workers may be the first

step to higher level jobs in the later stages of their careers.

The measure of skill requirement--number of weeks to become fully

trained--has significant positive coefficients in five out of six occupational

groups. Hence, not only across occupational groups, but also within the same

occupational r-oups, jobs that require more training tend to invest more

intensively in on-the-job training in the early period of employment. One

exception is management for which the point estimate is negative and insig-

nificant. One reason that may explain this result is the following: The

number of weeks to beerme fully '.rained in the managerial occupations is on

the average 27 weeks, which is more than twice the period for which training

input data are obtained. Skill requirements for management are more complex

than for other occupational groups. Some examples of managerial skills are

motivation of subordinates, cooperation with fellow managers, and organization

the work schedule. We expect that improvem of these skills requires a

great deal of learning by dr'ng. Thus, training investment tends to occur

over the lancer period, and its incensity is less sensitive to the total skit,
al

requirement.

'tne- noticeable results in the training inde regressions are insignif,

cant or positive and significant coefficients on the female dummies and the

effects of .,ctiblishment size. In their studies of Current Population Surv90

uT adult ,!eacation, Meyerson, Zemsky, Tierne:' and Berg (1983) found that

women received less formal on-the-job trainin than their male counterparts Vii'

1969 to the late 1970s, bc' the gender gap tends to disappear after 1980. Otif:'

?-/
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estimation result coincides with their observation when work training is

measured as the sum of both formal and informal training.

In five out of six occupational groups, the coefficients for the log of

the establishment size have negative signs for their linear term and positive

signs for their quadratic terms, implying that the training investment is

larger either in small firms or large firms but smaller in medium-sized

firms. This result, however, does not apply to crafts occupations.

Determination of Initial Productivity and Starting Wage

Initial Productivity. The estimation results for inital productivity are

presented in table 4.3. Overall, the variations in productivity are not well

explained by the worker and firm characteristics included in the model. R

squares are low and range from 0.10 to 0.23. Across the six occupational

groups, the variables representing worker characteristics and firm charac-

teristics seem to have no consistent significant effects on the determination

of productivity measure in the first 2 weeks of employment.

Job characteristics variables, on the other hand, show some significant

effects, especially in those representing skill requirement. Significant ef-

tects are found in the number of months needed t' become fully trained, which

should have close relatiznship with the new hire's productivity relative to

the best worker in the firm. As expected, the estimated coefficients have

negative signs and except in the service occupation they are highly signifi-

cant. Also, the other variable that represents the skill requirement--index

of importance of specific vocational training shows significant negative

effects in clerical and crafts occupations. Skill requirements in these two

occupations are well defined compared to the other four occupations and di-

rectly affect productivity from the very beginning of employment. Clerical

workers' productivity may be easily judged by typing speed and accuraLy. The

skills of crafts workers, for example, an auto mechanic's knowledge of mechan-

ical and electrical systems of various automobiles, affect their productivity

from the very start of employment. On the other hand, in the fo.dr other oc-

cupational groups productivity in the first 1 or 2 weeks largely depends on

kLowledge and familiarity with the operation in the workplace rather than

specific skills.

Ni



TABLE 4.3

CTericiT

PRODUCTIVITY F1W)f 2 FEEKS'

Variable Sales Service Retail Crafts Management

Worker Characteristics

Education (in years) -0.320 ( 0.862) -0.427 ( 0.877) 2.926***( 1.080) -0.028 ( 0.907) 0.554 ( 1.204) -3.183** ( 1.602)
Relevant work experience

(in months) 0.712 ( 0.636) 0.841 ( 1.048) 1.041* ( 0.775) 0.651 ( 1.137) 1.678***( 0.761) 2.203 ( 1.847)
2Relevant work

experience squared -2.224 ( 2.507) -3.842 ( 6.779) -3.521* ( 2.375) 2.638 ( 7.670) -4.201** ( 2.372) -7.097 ( 8.836)
Vocational education

(in years) 1.582 ( 1.316) -0.338 ( 1.773) 1.335 ( 1.984) -0.292 ( 1.822) -1.225 ( 1.509) -1.532 ( 2.909)
Age 0.139 (.150) 0.309** ( 0.163) 0.083 ( 0.154) 0.194 ( 0.171) 0.600***( 0.244) 0.148 ( 0.382)
Female -2." ( 3.718) -4.405 ( 3.085) -1.162 ( 2.978) -5.519** ( 3.281) -4.079 ( 4.908) -4.285 ( 7.154)

J5b Characteristics

Gen. of skill r local
labor market size -0.144 ( 0.310) 0 ( 0.418) -f.207 ( 0.432) 0.611* ( 0.437) 0.110 ( 0.480) 0.598 ( 0.932)

No. of mo. to become
fully trained -0.150*1*( 0.057) -0.224***( 0.059) -0.062 ( 0.085) -0.239***( 0.066) -0.113***( 0.043) -0.190** ( 0.097)

Imp. of s'ic. voc.
training -1.087* ( u.757) -0.265 ( r.930) -0.831 ( 0.890) -0.727 ( 0.977) -2.512***( 1.226) -1.966 ( 2.350)

Log of machine value -2.470***( 0.850) -1.556* 1 1.185) -1.019 ( 1.204) -1.551 ( 1.268) 1.004 ( 0.993) -1.391 ( 1.9101
Piece rate 2.21., (18.199) -5.853 ( 6.169) -15.147***( i.402) 3.598 ( 7.165) -4.598 ( 7.9361 5.668 (18.977)
Partial incentive 13.111** ( 7.507) -3.205** ( 4.534) -8.984***( 4.284) -8.892** ( 4.821) 11.716** ( 6.689) 0.006 ( 7.181)
Job is temporary -1.723 ( 4.201) 3 309** ( 2.720) -5.762* ( 3.901) 8.589***( 3.786) -0.545 ( 5.178) 18.362** (10.443)
Work hours 0.082 ( 0.180) -C.147 ( 0.164) -0 300***( 0.138) -0.270* ( 0.174) -0.158 ( 0.258) 0.088 ( 0.407)

Firm Characteristics

Lcg employment size -6.388***( 3.251) -2.847 ( 3.849) 4.03G ( 1.006) -4.955 ( 4.066) -3.9t4 ( 4.032) -4.915 ( 1.1,2)
Log employment size

squared 0.610* ( 0.449) 0.321 ( 0.575) -:1.495 ( 0.541) 0.492 ( 0.597) 0.236 ( 0.516) 0.514 ( 1.069)
Ratio of new hires 0.009 ( 0.046) 0.085* ( 0.056) -0.126***( 0.0511 0.032 ( 0.058) -0.023 ( 0.059) 0.057 ( 0.123)
Quit rate cf new hires 0.045 ( 0.044) 0.052 ( " 051) -0.052 ( 0.055) 0.068* ( 0.052) 0.121** i 0.063) -0.155* ( 0.113)
Sales growth -0.085 ( 0.126) -0.119 ( 0.146) 0.199 ( 0.170) 0.171 ( 0.146) 0.072 ( 0.149) 0.426 ( 0.324)
Positive sales arow1h -0.160 ( 0.140) -0.163 ( 0.164) 0.141 ( 0.145) -0.191 ( 0.165) -0.087 ( 0.206) -0.580 ( 0.463)

Number of observations 515 344 311 39 62 128

R squared 0.097 0.204 0.142 0.189 0.217

giridiFd-errors Wl171Parentheses.
Entries are the coefficients multiplied by 100
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* Significant at &ie.-in level (two sided )
** Significant At the 10% level (two sided)

*** Significant at the 5Z level (two sided)
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Frcm these results, we may conclude that the productivity indices in the

first 2 weeks on the job are mainly determined by the skill requirement of the

job. This is because of the construction of the productivity measure employed

in the data. Also, there is a great deal of idiosyncratic noise not captured

by the explanatory variables included in the model.

Starting wage. The estimation results of the starting wage rate equation

are presented in table 4.4. Unlike initial productivity, variatiors within

the occupational groups have significant associations with the variables

included in the model, and estimated coefficients show some variation across

occupations.

The marginal effects of year; of education on starting wage are positive

in all the occupational groups and their magnitudes are about the same in

clerical, sales, service, and retail. One year of formal educatioa increased

starting wage by 11 to 14 cents per hour in these occupations. However, a

craftsworKers starting wage is insenzitive to education, and the return to a

year o: schooling shows the highest value in management (82 cents per hour),

which is substantially larger than ones in other occupations in both absolute

and relative magnitudes. Effects of the work experience are also positive

across occupations when evaluated at the sample mean values. The marginal

returns from work experience show decreasing pattern in service, crafts, and

management, but the quadratic term is insignificant in clerica' and sales, and

on increasing pattern is observed in retail.

The coefficients for vocational education can be interpreted as the

premiums on vocational education over academic education, because the educa-

tion is measured as the sum of academic and vocational education. Except for

clerical workers, the e,emiums are negative. That is, those who received

vocational education instead of academic education received lower wage rasps.

AC:: did sex also have significant effects on starting wage. Age has a

positive effe-A on wage, even after controlling for education and work ex-

perience, which may reflect the maturity of the worker and a higher reserva-

tion wage. Female workers receive substantially lower wages than males, even

in female dominant clerical occupatioas in which the wage gap shows the small-

est value (35 cents per hour) among the six occupational groups. The wage

4-21
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TABLE 4.4

c'RTING WAGE'

Clerical Sales Service Retail Crafts Management--

Worker Characteristics

Education (in years) 0.1256*** (0.0366) 3.1155*** (.0582) 0.1430*** (0.0360) 0.1438*** (0.0601) 0.0135 (0.1078) 0.8225*** (0.1763)

Relevant work experience
(in months) 0.0155 (0.0257) 0.091* (.0629) 0.0658*** (0.0272) -0.0588 (0.0775) 0.1301*** (0.0691i 0.4792**' (0.2121)

2Relevant work

experience squared -0.0697 (0.1047) 0.2137 (.3564) -0.1485** (0.0836) 1.9414*** (0.5605) -0.46451" (0.2190) -2.5259*** (1.1137)

Vocational education
(in Years) 0.0814* (0.0557) -C.1523* (.1129) -0.0274 1.0.0704) -0.1845*** (0.1210) -0.0629*** (0.1388) -0.2361 ( 0.298)

Age 0.0218*** (0.0060) 0.0206*** (.0104) 0.0193*** (0.0056) 0.0157 (0.0110) 0.099*** (0.021') 0.0614** ( 0.038)

Female -0.34874'2* (0.1504) -C.7899*** (.2023) -0.4382*** (0.1056) -0.8374*** (0.2174) -1.1207*** (0.4501) -2.0114*** (0.7529)

Job Characteristics

Gen. of skill times labor
market size 0 .0552*** (0.0127) 0.0285 (.0269) 0.0111 (0.0152) 0.0441 * (0.02d2) -0.0053*** (0.0428) 0.0715 (0,0989)

No. of mo. to become
fully trained 0.0026 (0.0024) 0.00Y5** (.0043) 0.0098*** (0.0031) 0.0062 (0.0043) 0.0077 (0.0039) 0.0040 0.0111)

Imp. of specialized
vocational training 0.0165 (0.0310) 0.2520*** (.0598) 0.0235 (0.0318) 0.2385*** (0.3639) 0.C40U (0.1105) 0.0604 (0.3080)

Log value of machine 0.0205 (0.0354) 0.0285 (.0904) -0.0418 (0.0426) 0.0288 (0.0860) 0.2174*** (0.0890) 0.3671** (0.1930)

Piece rate -0.5517 (0.7099) 2.0284*** (.4679) -0.0309 (0.2899) 2.0636*** (0.5242) 1.6509** (0.6797) -0.6282 (1.8225)

partical incentive 0.0602 (0.3039) 0.7374*** (.2997) -0.1956 (0.1559) 0.3815 (0.3338) 1.0593* (0.5967) 0.3780 (0.0026)

Job is temporary -0.1313 (0.1678) -0.2584 (.2360) -0.1596 (0.1360) -0.2802 (0.2422) -0.6692* (0.4659) -0.8220 (1.1671)

Weekly work hours 0.0080 (0.007S) 0.0275*** (.0108) 0.0025 ;0.0048 0.0235*** (0.0113) 0.0358 (0.0234) 0.0040 (0.0437)

Firm Characteristics

Log employment size 0.2297** (0.1313) G.5022*** (.24481 0.4657*** (0.1433) 0.4433** (0.2585) 0.2694 (0.3636 -0.1801 (0.1119)

Log employment size
squared -0.0262* (0.0180) -0.0618*- (.0363) -0.0588*** (0.0194) -0.0535* (0.0380) -0.0099 (0.0462) 0.0754 (0.1059)

Ratio of new hires 0.0016 (0.0019) 0.0121** (.0035) 0.0004 (0.0018) 0.0102*** (0.0037) -0.0030** (0.0053) 0.0084 (0.0129)

Quit rate of new hires -0.0031** (0.001P) -0.0024 (.0034) 0.0013 (0.0020) -0.0011 (0.0034) -0.0107 (3.0055) -0.0157* (0.0122)

Sales growth 0.0098** (0.0055) .0058 1.0094) -0.0006 (0.0063) 0.0064 (0.0095) -0.0014 (9.0139) -0.0162 (0.0326)

Positive sales growth -0.0101** (0.0061) .0002 (.0105) 0.0045 (0.0089) 0.0009 (0.0101) 0.0151 (0.0188) -0.0090 (9.04641

Number of observations 465 318 301 289 251 104

R Squared 0.261 0.465 0.323 U.486 C.358 0.562

Sfiridaid errors are'in parentheses.
Entries are the coefficients multiplied by 100

* Significant at tfii-M-TeviT-rfwo-itdiff
** Siynificant at the 10% level (two-sided)

*** Significant at the 5% level (two-sided)
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gaps between male and female are larger in all other occupations even after

controlling for work hours and temporary work status. The wage rate gap is

largest in management occupations in which the difference in the hourly wage

rate is about $2.00 and the next largest gap is found in crafts occupations

($1.12 per hour).

Improvement in Productivity

Improvement in productivity from the first 2 weeks to the next 10 wer.,k;

is determined by the amount of on-the-job training, the initial level of

productivity, and other worker, job, and,firm character:stics. The simplest

formulation is to regress worker productivity scores in the 3rd-12th weeks on

the initial productivity, an index of on-the-job training, and other control

variables. The coefficient for the initial productivity in this formulation

may be interpreted as the depreciation factor for the initial productivity.

Since the interval between the time at which these productivities are measured

is very short, we expect that nepreciation should be negligibly small. Esti-

mated coefficients for initial productivity in this formulation, however, lie

between 0.7 and 0.5, which is rather too low to be interpreted as a deprecia-

tion factor, and the coefficient for the amount of on-the-job training is in-

significant.4 Possible explanations of this puzzling result are as follows:

The marginal returns from un-the-job training may vary depending
on the level of the initial productivit. llso, there lay be
interactions between training investment and the other
explanatory variables.

There may be errors in the measures of the initial productivity,
whict, tend to yield downward biases in the estimated coef-
ficients.5

In order to cope with the first prrAlem, the mode, is estimated by impc:-,--

ing the restriction that ti.e depreciation of the initial productivity is zero

and by allowing interaction between the initial productivity and on-the-job

training.6 The estimation results are presented *;ri table 4.5. In all the

occupational groups, estimated coefficients for both the intera,tion term and

training index are highly significant. The coefficient estimates for the in-

teraction terms are a-- negative, and training indices have positive coeffi-

cients, indicating that the marginal returns from on-the-job training are

184
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Variage CTerfcal Sales

Worker Characteristics

Productivity in first 2
weeks times training index

(divided by 10,000) -7.280***( 0.)55) -7.638***(
Training index (in
years) 0.039***( 0.006) 0.043***(

Education (in years) 0.375 ( 0.518) 0.597 (

Relevant work experience
(in months) -0.149 ( 0.358) -0.468 (

2Relevant work

experience squared 1.'82 ( 1.343) 10.793***(
Vocational education

in years) -1.144* ( 0.803) -0.490 (

Age -0.121* ( 0.086) -0.356***(
Female 5.751***( 2.213) -0.292 (

Job Characteristics

Gen. of skill times labor
market si/e -0.090 ( 0.180) -0.047 (

No. of weeks to .,ecome
trained -0.091***( 0.036) -0.192***(

Imp. of specialized

vocational training -0.320 ( 0.432) -0.602 (

Log value of machine 1.194 ( 0.506) -0.120 (

PiE.e rate -4.829 ( 9 167) 2.783 (

Partial incentive 6.526 ( 4.e94) 1.111 (

Job is temporary 4.017** ( 2.445) -4.543 (

Weekly work hours -0.157** ( 0.103) -0.006 (

Firm Characteristics

Log employment size 4.434***( 1.946) 1.422 (

Log employment size
squared -0.495** ( 0.271) -0.144 (

Ratio of new hires 0.043* ( 2.645) -0.087 (

Quit rate of new hires -0.034 ( 0.027) -0.078 (

Sales growth 0.265***( 0.082) -0.002 (

Positive sales growth 0.260***( 0.088) 0.034 (

Number of observations 380 251

R Squared 0.261 0.292

Standard- errors are'fi parentfieses.

TABLE 4.5

IMPP1VEMENT IN PRODUCTIVITY'

1.531)

0.037)

0.569)

0.693)

4.530)

1.309)

0.109)

2.072)

0.271)

0.039)

0.615)

0.757)

3.869)

3.096)

2.489)

0.113)

2.148)

0.355)

0.037)

0.035)

0.09")
0.t08)
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Service Retail

-7.972***(

0.046***(

Crafts Management

-14.072***(

0.092***(

2.272)

0.013)

1.695)

0.001)

-6.364***(

0.031***(

1.149)

0.007)

-6.959***(

0.026***(

1.947)

0.013)
0.081 ( 0.771) 0.279 ( 0.568) 0.458 ( 0.626) 0.172 ( 0.956)

0.472 ( 0.594) 0.251 ( 0.732) -0.633* ( 0.423) -0.112 ( 1.062)

-J.455 ( 1.712) 0.756 ( 5.106) 0.970 ( 1.237) 4.139 ( 4.906)

-2.097 ( 1.726) -0.196 ( 1.338) 0.147 ( 0.928) 1.997 ( 1.820)
-0.024 ( 0.114) -0.243***( 0.113) 0.171 ( 0.134) -0.151 ( 0.235)
-0.660 ( 2.215) 0.657 ( 2.138) 0.980 ( 2.761) -2.416 ( 4.228)

0.236 ( 0.114) -0.199 ( 0.273) -0.211 ( 0.262) -0.536 ( 0.576)

-0.118***( 0.0581 -0.115***( 0.041) 0.012 ( 0.0261 -0.015 ( 0.060)

-0.377 ( 0.683) -0.47 ( 0.621) -0.075 ( 0.662) 0.346 ( 1.405)
-0.560 ( 0.882) 0.056 ( 0.792) -0.133 ( 0.509) 0.083 ( 1.091)
4.976** ( 5.301) -2.?79 ( 4.287) 3.071 ( 3.950) -6 382 (11.878)
5.246** ( 3.207) 1.640 ( 3.200) 0.480 ( 3.410) 0.417 ( 5.034)
-0.478 ( 2.921) -3.526* ( 2.468) 2.313 ( 2.906) -4.147 ( 7.210)
0.020 ( 0.104) 0.042 ( 0.117) 0.044 ( 0.140) 0.150 ( 0.268)

4.804** ( 3,233) 4.450** ( 2.573) 0.763 ( 2.211) 0.109 ( 4.509;

-0.397 ( 0.4>1) -9.458* ( 0.361) -0.954 ( 0.290) -0.011 ( 0.618)
0.018 t 0.0161 -0.060** ( 0.037) -0.063***( 0.031) -0.066 ( 0.085)
0.01; ( 0.041) -0.071** ( 0.035! 0.014 ( 0,034) 0.070 ( 0.075)
0.'64 i 0.121) -0.022 ( 0.096) 3.064 ( 0.033) -0.026 ( 0.195)
0.041 ( 0.181) 0 OCh ( 0.10o) 0..16 ( 0 113) 0.255 ( 0.277)

245 225 200 97

0.21J 0.111 0.281 0.305

Entries are the cuefficients multiplied by 100

185
Significant at the 20% Tear-11-wc=iteed.

** Significaat al ttla 10% level (two-sI,ed)
*** Sionificalt nt the 5% level (1 186



higher if the initial level of productivity is low and the marginal return

from on-the-job training decreases as the initial productivity becomes higher.

This result is consistent with the predicition from model 2 presented in the

theory section. ,t seems that the estimation results of the training index

and improvement in productivity equation both indicate that tha underlying

relationship between on-the-job training and productivity is better described

by model 2.

Marginal Return from Training

Table 4.6 shows the estimates of the marginal return from on-the-job

training on productivity improvement by the initial productivity level. The

occupational group with the highest return from training is service, and the

magnitudes of the marginal return in the other occupations are in the follow-

ing descending order: retail sales, clerical, crafts, and management. This

order of marginal returns seems to coincide with the reverse order of the

skill requirements in these occupational groups. This suggests that the mar-

ginal return from training measured in relative units is high in the occupa-

tions that require lower skills and low in the occupations that require higher

skills.

A disturbing fact is that the calculated marginal returns in crafts and

management occupations become negative at a rather low level of i ial

productivity--37 for managers and 50 for craftsworlers. The marginal return

from training evaluated at the sample mean values is also negative for these

two occupations. Since it is unlo.:ely that more training lowers workers'

productivity, these negative estimates of the marginal returns suggest that

either the model's control variables do not fully capture the factors that

influence return from training, or observed productivity gains in 3-12 weeks

of employment are not an appropriate measure of return from training in these

2 occupations. The second explanation is more plausible than the first be-

cause the average required training period for these two occupational groups

is much longer than the 12 weeks for which productivity is reported--average

number of weeks to become fully trained are 32 'reeks for crattsworkers and 27

heeks for managers; whereas for other occupations, the average is 8-16 weeks.

Since the realizat:on of training investment benefits takes time, the produc-

tivity observed between 3-12 weeks of employment is a rather poor measure of

the return. It seems that in order to estimate the return from training more
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TABLE 4.6

MARGINAL RETURN FROM ON-THE-JOB TRAINING
BY INITIAL PRODUCTIVITY

Clerical-Initial

Productivi4
Sales Service Retai7---Trafts-

WorKer
Management

20 0.024 0.027 0.064 0.030 0.018 0.012

30 0.017 0.020 0.050 0.022 0.01',' 0.005

40 0.010 0.012 0.036 0.14 0.005 -0.002

50 0.003 0.005 0.022 0.006 -0.001 -0.009

60 -0.004 -0.002 0.008 -0.008 -0.009 -0.009

At mean 0.005 0.004 0.001 0.006 -U.,G1 -0.009
(Mean) (48.87) (48.18; (5i.24) (49.74) (50.12) (51.24)

NOTE: The marginal rcturn to on-the-job training on the improvement in pro-
ductivity is given by eoPo + et, where Po is the index of initial
productivity, eo is the coefficient for the transaction term of initial
productivity and training, and et is the coefficient for training. See
equation (6). The marginal returns are calculated for various levels of
'nitial prodqctiv;ty.
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accurately for these two occupations, we need to obtain the data on training

input and productivity scores for a longer time span.

The coefficients on other worker characteristics--academic education,

work exp..rience, and vocational education prior to starting work--can be

interpreted as the effects of previous job-related preparation on productivity

improvement that do not depend on on-the-job training, such as learning by

doing. The estimated coefficients on academic education are all positive, but

none of them are significantly different from zero. The marginal effects of

work experience, when evaluated at the sample mean values, are also positive,

but the estimated coefficients are not significantly different from zero ex-

cept for the squared term in sales. The estimates for vocational education

are negative in clerical, sales, service, and retail occupations, and they are

positive in crafts and management occupations, but again they are statistical-

ly insignificant.

Other noticeable patterns are the following. Among job characteristic

variables, the number of weeks to become fully trained has negative coeffi-

cients in the four low-skill occupations (clerical, sales, service, and re-

tail), and they are highly significant in clerical and sales occupations.

These findings, however, should be interpreted as the reflection of the con-

struction of productivity scores data. The log establishment size variables

have a positive sign in linear terms and negative sign in quadratic terms.

Their marginal effects on improvement in productivity, evaluated at the sample

mean values, are positive. Also, across all the occupational groups, the high-

est marginal returns are achieved at the higher end of establishment size dis-

tribution. Thus, improvement in productivity is faster in larger firms. This

may be s ggesting that on-the-job training is more efficient n the larger

t,stablishments.

mium on Vocational Education

From the estimates of the starting wage, initial productivity, and

improvement in productivity equation, we calculated the relative impact of

vocational education on these three measures. Table 4.7 presents the premiums

on vocational education based on the point estimates of the three equations.

Wage and productivity premiums on 1 year of vocational training are ob-

tained from the following calculations. When 1 year of academic education is
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TABLE 4.7

STARTING WAGE AND PRODUCTIVITY PREMIUM ON
ONE YEAR OF VOCATIONAL EDUCATION

Occupation

Difference in
wage rate

(in dollars)

Difference in
productivity index
(first 2 weeks)

Difference in
productivity index
(3 to 12 weeks)

Clerical 0.081 1.582 0.260
(1.9%) (3.4%) (0.4%)

Sales -0.152 -0.338 -0.789
(-3.5%) (-0.7%) (-1.2%)

Service -0.027 1.335 -0.957
(-0.7%) (2.3%) (-1.3%)

Retail -0.185 - 0..292 -0.452
(-4.2%) (-0.6%) (-0.7%)

Crafts -0.063 -1.225 -0.438
(-1.1%) (-2.4%) (-0.7%)

Management -0.236 -1.532 0.692
(-3.4%) (-3.0%) (1.1%)



replaced by the same amount of vocational education, the predicted changes in

wage rate and initial productivity are the estimated coefficients for vocation-

al education in the wage and initial productivity equations. In the table, en-

tries in the first and second columns are the estimates of these coefficients.

The impact of vocational education on productivity during the 3d-12th weeks of

employment is the sum of the two effects. The first is the change in the

initial productivity, which also affects the marginal return from training

through the equation's interaction term for improvement in the productivity.

The second effect is the linear term in the improvement in the productivity

equation. Holding the total training at the sample mean values, the total

premium of vocational education's effect on productivity in 3-12 weeks of

employment is the sum of these 2 effects. In table 4.7, the productivity

premium in the 3d-12th weeks is calculated by using the sample mean values of

the training index and other worker, job, and firm characteristics. Except

for clerical workers, the premiums on the starting wage are negative. Their

magnitudes are 8.1 cents (1.9) for clerical, -15.2 cents (-3.5) for sales,

-2.7 cents (-0.7) for service, -18.5 cents (-4.2) for retail, -6.3 cents

(-1.1) for ',rafts, and -23.6 cents (-3.4) for management occuapations. These

numbers suggest that, in sales, retail, and management occupations, taking

vocational education instead of academic education results in a 3-4 percent

lower starting wage.

The corresponding productivity indices for the first 2 weeks, however, do

not show as much disadvantage as the wage rates. The initial productivity is

higher in clerical (3.4 percent) and service (2.3 percent) occupations, and

except for crafts occupations, relative disadvantage in productivity is less

than wage rate differentials.

The differences in productivity due to vocational education tend to

diminish in the next 10 weeks across all the occupational groups, and the

largest difference is only (minus) 1.3 percent in service occupations.

These observations indicate that those workers who received 1 year of

vocational training it ,ad of academic education tend to receive lower

starting wages, but the differences in productivities are negligibly small

across 5 occupational categories in the first 12 weeks on the job. One

exception is the clerical occupation. Clerical workers who took 1 year of



relevant vocational training instead of academic education tend to receive 1.9

percent higher starting wage rate and are more productive in the beginning by

3 percent. This advantage in productivity, however, becomes negligible after

3 months of employment. If this relationship between the productivity of

vocationally trained workers and workers with no vocational education persists

in the subsequent work periods, employers benefit from hiring vocationally

trained workers.

4.5 Conclusion

This study examined the impact of on-the-job training on improving

productivity in the early period of employment. In order to see the pro-

ductivity change in a comparable unit and to identify the differential effects

of on-the-job training by occupation, the relationship is examined for six

separate occupational groups. In the theory section, the three competing

models of the effect of on-the-job training on tile initial productivity and

improvement in productivity are presented. The first model asserts that new

hires with better job preparation have a higher return from on-the-job

training and that the previous work-related preparations and on-the-job

training are complements. The prediction from this model is that those with

higher initial productivity receive more training on-the-job, improve their

productivity faster than the those with less preparation (lower initial

productivity), and show a higher marginal return from on the jcb training.

The second model asserts that the previous work-related preparations and

on-the-job training are substitutes and that work-related experience, academic

education, vocational education, and work experience ca, be replaced by

on-the-job training. This model predicts that those with higher initial

productivity receive less training, and improvement in their productivity

relative to cost of training is lower; in other words, the marginal return

from on-the-job training is lower.

The third model assumes that given worker, job, and firm characteristics,

the improvement in productivity depends only on the amount of on-the-job

training. This model predicts that new hires receive the same amouni. of
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on-the-job training regardless of their Initial level of productivity, and

that the improvement in productivity does not depend on the initial

productivity.

Analysis of the National Employer Survey data supports the predictions of

the second model, when occupations are held constant and improvement in pro-

ductivity is measured in the first 12 weeks of employment. This relationship

between the initial skill level and the return from on-the-job training is

strong in the low-skill occupations--clerical, sales, service, and retail--but

weak in crafts and management occupations. The main source of this relation-

ship, however, seems to be in the time period in which the productivity

indices are reported. The difficulty of measuring the effects of on-the-job

training is that the training is a continuous process, and the realization of

return from training (i.e., improvement in productivity) occurs with certain

time lags.

The reported required training periods in crafts and management

occupations are more than twice the period in which productivity scores and

on-the-job training indices are measured. Thus, observed on-the-job training

indices are not reflecting the employers' "desired" amount of training, and

improvement in productivity in 12 weeks is not the full return from the

training investment. This limitation on the measurement, however, is less

serious in the four other occupational groups ror which the average required

training periods are shorter than, or a little longer than, 12 weeks.
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NOTES

1. A training time index was constructed from the data on time spent in the
four types of training in the first months of employment by weighting them
according to their opportunity costs. The management staff members who
provided formal and informal training were assumed to be paid 1.5 times the
wage of a co-worker, and the trainee's time was valued as equal to 0.8 hour of
co-worker training time. When supervisors and co-workers are giving informal
training to a new employee, the trainee is almost invariably involved in a
production activity. Employers report that for informal training, the
trainees are typically as productive whilo being trained as they are when
working alone. Consequently, informal Lraining if. assumed to involve only the
investment of the trainer's time. The training time index is equal to 0.3
times hours spent watching others do the job, plus 1.8 ti:Jes he hours spent
in formal training plus 1.5 times the hours spent in training conducted by
management, plus hours spent in training conducted by co-workers.

2. The variable is defined as the proportion of skills learned on the job
that are useful in other employment opportunities multiplied by the log of
local labor market size.

3. The difficulty of measuring the return from the training investment is
that realization of the return is a continuous process. Without specifying
the explicit link between the timing of investment and its realization, the
rate of return from training cannot be inferred from the observed data.

Rosen (1982) examined the relationship between wage and on-the-job
training; he addressed this issue in the following statement: "The major

obstacle to empirical analysis of OJT is that one cannot observe its rate of
return ever ex-post. It can be inferred from the shape of the age-earning
profile, but this requires that one make specific assumptions on the nature of
the process that generated the profile" (p. 443).

A theoretically satisfactory, yet highly restrictive relationship between
training input and wage is suggested by Mincer (1974). The timing of the
training and realization improvement in productivity, however, largely depends
on the specific technology that varies by occupation and other job charac-
teristics. It is difficult to establish the relationship between training and
productivity analogous to Mincer's suggestion.

4. The estimation results are not included in the text.

5. In order to correct biases that might have been caused by the errors in
variables, we need to have additional information on the structure of measure-
ment errors or to use an instrument variable approach. If we estimate the
model by assuming some measurement error structure on an ad hoc basis, the
resulting estimates may be even worse. Although the instruilznt variable
approach may solve the problem of bias, with a limited sample size and the
fact that the variations in initial productivity are not explained well by the
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variables included in the model, the use of the instrument variable will
result in a substantial efficiency loss. The use of observed initial pro-
ductivity in the estimation may be justified for the following two reasons:
(1) by imposing the restriction that the depreciation of initial productivity
is zero, one of the explanatorj variables with errors in measurement is
removed from the right-hand side; and (2) use of the proxy (reported initial

productivity), rather than ing it from the equation, will yield small
asymptotic bias (McCallum 15 and the estimates will have smaller mean
square errors than the instri..ent variable estimates.

6. Another route by which previous job-related preparation can influence
improvement in productivity is through the interactions with on-the-job
training. However, the estimation results showed no significant effects of
the interaction terms between training and work experience, schooling educa-
tion, and vocational education.
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5.0 THE NATURE AND IMPACT OF TRAINING: EVIDENCE
FROM THE CURRENT POPULATION SUR\EY

Kevin Hallenbeck and Richard Willke

5.1 Introduction

A supplemental set of questions concerning prior training and training

received on the job were posed to certain respondents of the January 1983

Current Population Survey (CPS). This supplement asked experienced workers

whether they needed specific s'ills or training to obtain their current (last)

job, and if so, whether they were obtained from a school, formal company train-

ing, informal on-tne-job (OJT) experience, the armed forces, a correspondence

course, relative or friends or informal training, or experience not related to

work. In this chapter, we refer to the responses to these questions as quali-

fying training. These workers were also asked, "Since you obtained your pre-

c_nt job, did you take any training to improve your skills? If so, how was

that training received." Although no additional questions were asked of those

reporting informal OJT, those who reported school-based or formal company

training were asked to describe the training. For example, variables indi-

cating type of school, whether employers paid for the training, whether the

training was sponsored by a govrnment program, length of the training, number

of courses, and whether the training was completed were reported. The re-

sponses to this latter set of questions is referred to here as skill improve-

ment training.

The U.S. Bureau of Labor Statistics (1985' presents a detailed tabular

analysis of these data, particularly emphasizing the relationships between

occupation and training. Some of the major findings presented in that study

were the following:

Among major occupational groups, the proportion of workers who
needed qualifying training ranged from 93 percent in profes-
sional specialty occupations to 8 percent in private household
occupations; the proportion who took skill improvement training
ranged from 61 percent in professional specialty occupations to
3 percent in private household occupations.

Of the 28.1 million workers who acquired their qualifying train-
ing through school programs, about 7.5 percent took training
sponsored by employers, and 3 percent took training sponsored by

197
5-1



the government in programs such as those offered under the Job
Training Partnership Act (JTPA) and the Comprehensive Employment
and Training Act (CETA).

Forty-one percent of the 11.4 million workers who acquired skill
improvement training in schools took training that was sponsored
by employers; 3 percent of the workers who acquired skill im-
provement for their jobs obtained the training in government-
sponsored school programs.

Almost the same proportion of workers (10-11 percent) used train
ing from formal company programs to qualify for jobs and to im-
prove skills.

Relatively few workers acquired qualifying training from corre-
spondence courses, the Armed Forces, or friends and relatives.

This study examines the CPS data along other dimensions than those presented

in the BLS study. But more importantly, it presents multivariate analyses of

the determinants of training and the (earnings) payoff co training.

A number of limitations of the data must be borne in mind as the analy-

tical results are considered. First of all, the data were collected from

workers--for example, those that received the training--and not from employ-

ers.* As such, the data likely underestimate the extent of training because

certain activities that are undertaken early in a worker's tenure may not be

recognizes as training, such as workplace orientations or job instructions.

Furthermore, the worker may not be aware of specific skills or training that

led to a job offer. Second, as with all surveys, the data depend on how the

respondents interpret the questions. For example, with the question, "Did

you need specific skills or training to obtain your current (last) job," some

respondents may have changed jobs within the same occupation since leaving

school or receiving their occupational training and, therefore, answered,

"No," their job change was based on occupational experience, not specific

skills or training. Some respondents may have focused on the word "specific'

and answered "No" because their skills were general in nature. Some respon-

dents may have excluded educational creaentials from consideration.

*Indeed, in about 20 percent of the cases, the data were collected from a
family member other than the worker who received the ti ining.
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Similarly, the question, "Since yuu obtained your present job, did you take

training to improve your skills," some respondents may have interpreted skills

narrowly. For example, a word processor may have felt that he or she received

trairing to learn new equipment, not to improve his or her skills. Some re-

spondents may have received specific training in company policies or practices

but felt that the training did not improve their skills.

Third, certain important features of the data cannot be clearly iden-

tified. For example, there is no information on when the training was re-

ceived; nor is there a way to tell whether the training received on one's

current job was entry-level or upgrading /retaining, or both. The d',stirc-

tiors drawn in the questionnaire do not correspond to the distinction between

specific and general training. Training obtained prior to one's current job

is likely to be mostly general, but the training obtained since taking one's

current job could be either or both. Finally, little information on the

quantity and nature of informal OJT is available, despite the fact that it

accounts for about 80 percent of company training (Bishop 1982).

Despite these limitations, the large sample size, the nationwide repre-

sentation, and the individual characteristics data allow analyses of the CPS

supplemental data to be an important source of knowledge about training. In

the next section, tabular analyses of the CPS data are presented. Section

three describes the results of multivariate analyses of the determinants of

prior job and skill improvement training. Finally, the effects of training on

earnings are estimated for a subsample of the CPS supplement and results are

reported it section four.

5.2 Descriptive Statistics about "'raining and
Those Receiving Training

To gain a statistical "picture" of the CPS data. this section of the re-

port presents a number of tabulations and cross tabulations of the training

rogram information and characteristics of respondents. The section begins

Ly first examining the aggregated training program detail as reported by re-

spondents to the supplemental questions. It compares and contrasts details

about qualifying and skill improvement training and compares and contrasts

school-based and formal company training programs.
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Next,the data for systematic relationships between individual character-

istics and training likelihood and between individual characteristics and

sources of training is examined. Indeed, a number of such relationships hold

true in the data. In particular, age, race, occupation, education, and cen-

sus region of residence are all found to be related to the likelihood of a

worker reporting training. In addition to simple bivariate cross tabulations

between training and individual characteristics, the chapter discusses the

results of performing three-way analyses in which relationships between in-

dividual characteristics and training are examined while controlling for

occupational variation. The final section analyzes the characteristics of

individuals who reported school-based or formal company qualifying or skill

improvement training.

Levels of Qualifying and Skill Improvement Training

Figures 5-1 and 5-2 present the unweighted and weighted aggregate data on

sources and types of training from the CPS supplement. Using the data from

figure 5-2, it can be seen that approximately 54 percent of the respondents

indicated that they needed specific skills or training to obtain their job;

about 35 percent indicated that they had taken skill improvement training.

Among the sources of qualifying training, informal OJT and school were men-

tioned most often (cited as a source by 51 percent and 50 percent of the in-

dividuals who had needed qualifying training, respectively). The next most

important source of qualifying training was formal company programs as was

mentioned by 17.4 percent of the respondents who had needed qualifying train-

ing. Training received in the Armed Forces, from a correspondence course, or

from informal, non-work related sources such as friends or relatives were re-

latively minor sources of qualifying training; it combination, they were only

reported by about 11 percent of those with qualifying training. Individuals

with nualifying training were instructed to mark all sn'Tces that applied to

them. On average, each person who had needed training marked 1.30 sources

( characteristics of people with multiple sources are analyzed as follows).
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Among the respondents who indicated that they had received qualifying

training in a school setting, following is the distribution of responses as

to the type of school:

High school vocational program - -17.6%

Private, post-high school vocational school-7.7

Public, post-high school vocational school--5.8

Junior or community college or tech. institute--18.0

Four year or longer college program-57.0

Again respondents could mark multiple responses, but in this case, very few

did--the average number of school settings for those that reported qualifying

training in schools was 1.06. In terms of sponsorship of a school-based pro-

gram of qualifying training, about 7.5 percent of the respondents indicated

that their employers paid for the training and about 3.4 percent indicated

that the training was sponsored by a government program such as CETA.

As would be expected by the large share of this training taken at four

year or longer college programs, the training programs tended to be longer

than 52 weeks (80 percent) and to involve 5+ courses (80 percent). About 93

percent of the respondents who got qualifying training in a school setting

completed the training.

Qualifying training that was in a formal company training program was

quite different from school-based qualifying training. It was much shorter- -

about 47 percent of the programs lasted under 12 weeks and only 23 percent

lasted more than 52 weeks. It was comprised of fewer courses--approximately

41 percent was reported to be a single course wnereas 36 percent of the for-

mal company training had 5 or more courses. At 95 percent, the completion

rate of formal company training was similar to that for school-based quali-

fying training. Most of this formal company training was provided by the

respondents' current employer (68 percent) as opposed to a former employer,

and the majority was off-site (55 percent). 4 sizable share of the formal

company training was in an apprenticeship program
leading to journeyperson

status--23.6 percent.

The largest source of skill improvement
training was reported to be in-

formal OJT. This was reported by 40.5 percent of the respondents who had

taken such training. Schools and formal company training were the next 2
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largest sources, reported by 33 and 32 percent of the respondents, respec-

tively. The residual "other" category was indicates; by 13.3 percent of the

skill improvement trainees. On average, each person who had taken skill

improvement training marked 1.19 sources, a lower ratio than for qualifying

training.

Among the respondents who indicated that they had taken skill improvement

training since obtaining their present job, following is the distribution of

responses as to the type of school setti'l:

High school vocational program - -3.2%

Private, post-high school vocational program - -7.7
Public, post-high school vocational program--7.6
Junior or community college of tech. institute--29.6
Four-year or longer college program--51.9

The major differences between this percentage distribution and the same distri-

bution fo: qualifying training in a school setting are a much lower incidence

of skill improvement training in a high school vocational program and a lower

incidence of training in a four-year or longer college program with the slack

taken up by junior or community colleges or technical institutes. In terms of

sponsorship of a sctuol-based program for skill improvement training, about

3.9 percent of the respondents indicated that the training was sponsored by

a government program such as CETA, and 44.5 percent indicated that their em-

ployers paid for the training. The latter is contrasted with only 7.5 percent

of the respondents with school-based qualifying training who had had their

employers pay for the training.

Since a larger share of the skill improvement training at schools oc-

curred in junior or community colleges relative to qualifying training, and

since employers paid for a large share of it, it would be expected that the

training would be shorter and more focused. Indeed, as the distributions in

table 5-1 show, this was the case. Over 50 percent of the skill improvement

training in schools lasted less than half a year compared to less than 10

percent for qualifying training. About 30 percent of the skill improvement

training in schools was comprised of one course compared to about 9 percent

for school-based qualifying training. The completion rate for school-based
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skill improvement training was 78.9 percent, but it should be recognized that

some respondents may have still been in the process of taking the training

when they were interviewed.

TABLE 5-1

1.ENGTH AND NUMBER OF COURSES COMPRISING SCHOOL-BASED
QUALIFYING AND SKILL IMPROVEMENT ;RAINING

Length or Number
of Courses

Percentage Distribution
for Individuals with
School-based Qualifying

Training

Percentage Distribution
for Individuals with

School-based Skill Im-
provement Training

Under 12 weeks 5.0% 35.8%
13-25 weeks 4.0 14.9
26-52 weeks 11.4 13.1
53+ weeks 79.6 36.2
Courses

One 8.6% 28.7%
2-4 11.1 24.4
5+ 80.3 46.9

Skill improvement training in a formal company program was shorter than

sLitool-based skill improvement training--78 percent was completed in under

12 weeks compared to 36 percent. It was sponsored by a government program

for 4.1 percent of the individuals with this kind of training, which is coal-

)arable to the 3.9 percent of individuals reporting school-based skill im-

provement training sponsored by government programs. The completion rate of

formal company skill improvement training was 94.0 percent--much higner than

the completion rate for school-based skill improvement training. Most of the

formal company skill improvement training took place away from the job--G6.8

percent. Finally, very little was dpprenticeship training leading to journey-

person status--only 7.6 percent.

Characteristics of Individuals Who Reported Training

This section examines the characteristics of individuals who reported

needing qualifying training or taking skill improvement training, or both.

In addition it examines characteristics of 'ndividuals by sources of train-

ing. Tne primary characteristics examined are age, race, sex, educational

attainment, occupation, industry, region, job tenure, and whether or not the

respondent was engaged in the same work 1 year ago.



Age, Table 5-2 provides data on training by the (current) age of the

worker. Interestingly, using any of a number of different ways of measuring

likelihood of having been trained, there is a curvilinear relationship be-

tween age and that likelihood. The younger and older age classes have the

lowest incidence of training and the relationship peaks in the 25-44 brack-

ets. For example, almost 60 percent of individuals in the 25-34 and 35-44

age brackets reported qualifying training, whereas only about 22 percent of

workers ageo under 20 and about 40 percent of workers aged 20-24 or over 65

reported qualifying training. This relationship might be explained by poorer

recall among older workers, but another explanation may be the increasing job

complexity introduced by automation and technologi,A1 advances during the

last two decades.

TABLE 5-2

PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE WITH
QUALIFYING OR SKILL IMPROVEMENT TRAINING BY AGE

Training Type

Age

Under
20 20-24 25-34 35-44 45-54 55-64 65+ Total

Total Experienced 7,590 15,613 31,396 23,145 16,761 12,005 2,914 109,424

Labor Force

Qualifying Training
Yes 22.4% 44.1 59.8 60.6 56.2 51.6 41.1 53.2%

No 77.1 55.0 39.6 38.5 42.6 47.3 57.8 46.0

Skill Improvement
Yes 14.4% 23.7 34.6 37.0 34.1 28.9 17.9 31.0%

No 69.2 58.2 52.5 52.8 56.8 62.8 95.9 56.9

Not working 16.4 21.4 12.9 10.2 9.1 8.3 6.1 12.1

Qualifying or
Will-Improvement
Neitherd 6R.3% 46.2 31.7 30.8 35.2 41.0 55.2 :3.3%

Qualifying onlya 17.3 30.1 33.7 32.2 30.7 30.1 26.8 30.7

Skill improve-
ment only

9.4 9.7 8.6 8.6 8.5 7.4 3.7 8.5

Both 5.0 14.0 26.1 28.4 25.6 21.5 14.0 22.5

NOTE: Counts of data are in thousands (000s). Column percents may not add to

100 because of missing data. Questions about skill improvement training were
not administered to respondents who sere not currently working.

alncludes -espondents not currently working, so skill improvement training

questions we not asked.



In table 5-3, the sources of qualifying training are displayed by age

class. The percentages in the table are the share of individuals within the

age class who reported needing qualifying training and that indicated receiv-

ing training from the sources listed on the left-hind side. The columns add

to greater than 100 percent because many individuals took qualifying training

from more than a single source. The ratio in the bottom row of the table

represents the average number of sources of qualifying training reported for

each age class. These ratios show that those with training who are age 25

reported the most sources of qualifying training; so not only do prime age

individuals have the greatest likelihood of having received training, but

they also have received the training from the most sources.

TABLE 5-3

PERCENTAGE DISTRIBUTION OF SOURCES OF QUALIFYING TRAINING BY AGE CLASS

Age

Under
Source

School

FormE.l Company

Training
Informal OJT
Armed Forces
Correspondence

Course
Friend, Relative,

Other
Ratio Sources

Respondents

20 20-24

12.7% 50.5

10.3 14.6

57.7 50.0

0.0 1.3

0.0 .5

13.7 7.5

1.149 1.243

I 25-34 35-44 1

54.8 51.7

17.8 20.0

4S.6 50.1

2.6 4.4

1.0 1.8

5.8 5.7

1.317 1.278

45-54 55-64 65+ Total

47.4 44.9 44 2 50.4%

18.3 15.9 12.0 17.5

53.4 54.2 53.9 51.2

5.4 5.0 2.9 3.5

2.1 1.9 1.3 1.4

5.1 5.9 9.6 6.2

1.336 1.336 1.241 1.300

NOTE: ColJmn percents may add to greater thri 100 because of multiple responses.

Figure 5-3 shows the relationships between sources of training and age of

worker. Schoo)-based training and formal company training have the same curvi-

linear shape as the overall likelihood of training but informal OJT and train-

ing from friends, relatives, or other non-work-related sources have exactly

the opposite slope. In general, school-based and formal company training are

more expensive sources, and so, they may have the greatest productivity pay-

offs and returns to well-paid employees in their prime ages.
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Figure 5-3. Sources of qualifying training by age

Race. Table 5-4 provides data on training by race--white, black, and

other. The data show a clear pattern of white: reporting the highest like-

lihood of training and blacks the lowest. Whereas about 37 percent of whites

reported neither qualifying nor skill improvement training, over 50 percent

of blacks were in this situation. The other races had a training incidence

that was in between whites and blacks but closer to the former than the

latter.

Informal OUT

School

In table 5-5, data on the sources of qualifying training are reported.

Whites had a larger number of such sources than the other races with school

and informal training on the job reported by about half of the respondents

with training. Informal OJT was the largest source indicated by blacks, with

schools a smaller share. This relationship was exactly opposite for the non-

white and nonbiack group, where schools were the largest source and informal

OJT was significantly smaller.

Sex. There was not a substantial difference between males and females

in terms of the likelihood of reporting either qualifying or skill improve-

ment training or combinations of the two. As shown in table 5-6, about 53

percent of both sexes reported qualifying training and about 31 percent re-

ported skill improvement training. The percentages with qualifying and/or

skill improvement training are very similar as well.
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TABLE 5-4

PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE WITH
QUALIFYING OR SKILL IMPROVEMENT TRAINING BY RACE

Training Type
Race

TotalWhite I Black I Other

Total Experienced 95,412 11,143 2,820 109,375
Labor Force

Qualifying Training
Yes 54.7% 41.0 51.5 53.2%
No 44.5 57.8 47.6 46.0

Skill Improvement
Yes 32.1% 22.7 28.1 31.0%
No 56.9 56.4 59.7 56.9
Not Working 11.0 20.9 12.2 12.1

Qualifying Cr
Skill Improvement
Neither a 36.8% 50.9 39.3 38.3%
Qualifying onlya 31.1 26.4 32.6 30.7
Skill improvement
only

8.5 14.5 9.2 8.5

Both 23.5 14.5 18.9 22.5

NOTE: Counts of data are in thousands (000s). Column
percents may not add to 100 because of missing data.
Questions about skill improvement training were not ad-
ministered to respondents who were not currently working.

a

Includes respondents not currently working, so skill
improvement training questions were not asked.

TABLE 5-5

PERCENTAGE DISTRIBUTION OF SOURCES OF
QUALIFYING TRAINING BY RACE

Source
Race

White I Black I Other] Total

School 50.8% 44.3 54.4 50.4%
Formal Company 17.4 18.9 15.5 17.5

Training
Informal OJT 51.4 50.6 44.3 51.2
Armed Forces 3.6 3.3 2.8 3.5
Correspondence Course 1.4 .9 1.1 1.4
Friends, Relatives, 6.3 5.0 7.0 6.2
Other

Ratio Source 1.310 1.230 1.251 1.300
Resp^dents

NOTE: Column percents may add to greater than 100 because
of multiple responses.
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TABLE 5-6

PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE
WITH QUALIFYING OR SKILL IMPROVEMENT TRAINING BY SEX

Training Type
Sex

TotalMale I Female

Total Experienced 61,726 47,653 109,379

Labor Force

Qualifying Training
Yes 54.0% 52.2 53.2%

No 45.1 47.1 46.0

Skill Improvement
Yes 31.2% 30.8 31.0%

No 55.7 58.5 56.9

Not working 13.1 10.7 12.1

Qualifying_ or

Skill Improvement
Neithera 37.6% 39.1 38.3%
Qualifying onlya 31.2 30.1 30.7

Skill improvement 8.4 8.7

only
8.5

Both 22.8 22.1 22.5

NOTE: Counts of data are in thousand._ (000s). Column

percents may not add to 100 because of missing data.
Questions about skill improvement training were not
administered to respondents who were not currently
working.

- alncludes respondents not currently working, so skill
improvement training questions were not asked.

Although the likelihood of reporting training did not differ substan-

tially by gender, the sources of qualifying were q,Ite different. Table 5-7

demonstrates that females reported fewer sources of training and the distribu-

tion by source is heavily skewed toward schools. .sales, on the other hand,

report higher incidences of training through 'nformal OJT, formal company

programs, in the Armed Forces, and from friends, relatives, and others.

Education. The data show a strong, positive relationship between edu-

cational attainment and training. Only about 28 percent of individuals with

less than a high school diploma required training to obtain their jobs; about
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50 percent of high school graduates needed training; over 60 percent of per-

sons with some postsecondary education needed training; and almost 85 percent

of individuals with 4 or more years of college reported needing qualifying

training. As seen in table 5-7, the relationship between skill improvement

training and education is similar.

TABLE 5-7

PERCENTAGE DISTRIBUTION OF SOURCES
OF QUALIFYING TRAINING BY SEX

Source
Sex

TotalMale I Female

School 44.3% 58.6 50.4%
Formal Company Training 20.0 14.0 17.5
Informal OJT 54.3 47.0 51.2
Armed Forces 5.9 .3 3.5
Correspondence Course 1.8 .8 1.4
Friend, Relative, Other 7.9 3.9 v.-

9

Ratio Source 1.344 1.246 1.300
Respondents

NOTE: Column percents may add to greater than 100
because of multiple responses.

As might be expected, table 5-9 shows considerable skewness toward school

as a source of qualifying training for individuals with higher levels of educa-

tional attainment. Over 82 percent of individuals who had completed 4 or more

years of college and who reported qualifying training reported school as a

source of that qualifying training. About a third of these individuals re-

poy'ed informal OJT as a source of qualifying training. Contrast these 2

statistics with the sources of training for those individuals whose highest

grade completed was less than 12. Here, only about 12 percent reported re-

ceiving their qualifying training in a school setting, while over 70 percent

indicated that their qualifying training came from informal OJT.

Occupation. As with educational attainment, workers' occupations varied

greatly with the likelihood of reporting qualifying or skill improvement

training. Civilian workers were classified into seven major occupational

groups for this analysis and are displayed along with workers in the Armed

Forces in table 5-10. Workers in occupations classified as managerial, pro-

fessional, and technical were most likely to report qualifying or skill im-

provement training. As table 5-11 shows, this training tended to be school
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TABLE 5-8

PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE
WITH QUALIFYING OR SKILL IMPROVEMENT TRAINING BY EDUCATION

Training Type

Education
I

Total
Less than
High school

High

School

Some Post-
Secondary

4 Years of
College +

Total Experienced 22,347 44,295 20,512 22,2=6 109,400

Labor Force

Qualifying Training
Yes 28.2% 47.1 60.8 83.5 53.2%

No 70.9 52.0 38.4 15.7 46.0

Skill Improvement Training
Yes 13.4% 26.4 37.5 52.0 31.C%

No 68.5 60.3 52.3 42.8 56.9

Not working 18.1 13.3 10.2 5.3 12.1

Qualifying or
Skill Improvement
Neither d 64.3% 42.3 29.2 12.4 38.3%

Qualifying Onlya 22.2 31.3 33.3 35.6 30.7

Skill Improvement Only 7.5 10.6 10.1 4.0 8,5

Both 6.0 15.8 27.4 47.9 22.5

NOTE: Counts of data are in thousands (000s). Column percents may not add to

100 because of missing data. Questions about skill improvement training were
not administered to respondents who were not currently working.

alncludes respondents not currently working, so skill improvement training

questions were not asked.

TABLE 5-9

PERCENTAGE DISTRIBUTION OF SOURCES OF QUALIFYING TRAINING BY EDUCATION

Source

Education

Total
Less than
High school

High

School

Some Post-

Secondary

4 Years of
College +

School 11.8 32.8 51.4 82.8 50.4%

Formal Company 14.6 20.4 20.7 13.0 17.4

Training
Informal OJT 71.1 60.5 53.1 32.7 51.2

Armed Forces 2.4 4.2 5.1 2.0 3.5

Correspondence Course .9 1.5 1.8 1.1 1.4

Friends, Relatives, 13.2 7.2 5.6 3.1 6.2

Others
Ratio Sources 1.140 1.266 1.376 1.348 1.300

Respondents

NOTE: Column percents may add to greater than 100 because of multiple

responses.
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based. Clerical workers, crafts worker , and semiskilled workers had the

next highest incidences of training, with each of these major occupational

groups having about 50 percent of their workers reporting qualifying training

and about 25 percent reporting skill improvement training. The sources of

qualifying training were quite different for these two occupational groups,

however. Clerical workers tended to get their training in schools, whereas

the crafts and semiskilled occupations received training across a broader

spectrum of sources with relatively more training occurring in formal company

programs, informal OJT, and from friends, relatives, and others.

Sales workers had the next highest levels of training and sales as a

sector was unique among the major occupations because of a relatively large

proportion of skill improvement training. The ratio of the percentage of

workers with skill improvement training tu the percentage needing qualifying

training is highest in sales. The percentage of workers with skill improve-

ment training only is also highest in the sales occupational group. Service

workers, unskilled laborer and agricultural workers, and Armed Forces per-

sonnel have relatively the least amount of training. Less than a third of

these workers reported qualifying training and less than a fourth reported

skill improvement training. In both categories, informal OJT was the highest

mentioned source of qualifying training.

Industry. Substantial variation in the likelihood of training by in-

dustry of employment can be viewed in table 5-12. The service industries- -

FIRE (finance, insurance, and real estate), other private services, and

government- -had the highest levels of training among workers (around two-

thirds had qualifying training). The mining and construction, TCPU (trans-

portation, communications, and public utilities), and manufacturing sectors

had the next highest levels (around halt with qualifying training), and the

trade and agriculture, forestry, and fishery sectors had the lowest levels

(around one-third with qualifying training). Interestingly, the government

'ector had the highest level of training (in particLiar, skill improvement

training) of all of the industrial sectors.

In terms of sources of qualifying training, table 5-13 shows that in-

formal OJT was a source of qualifying training for about two-thirds of re-

spondues with qualifying training in trade, mining and construction, and

.qi0"7
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TABLE 5-10

PERCENTAGE OF INDVICJALS IN THE EXPERIENCED LABOR FORCE WITH QUALIFYING
OR SKILL IMPPOVEMF INING BY MAJOR OCCUPATIONAL CLASSIFICATION

Major Occupational Class

Managers
Training Type Professional Technical 1 Sales Clerical 1 Service 1_

Crafts,
Semiskilled

Unskilled, I Armed
Agr. 1 Forces Total

Total experienced 24,505 3,217 12,366 17,383 15,49e 27,764 8,637 52 109,422
Labor force

Qualifying Training

Yes 82.3% 84.1 41.8 56.4 31.6 49.5 19.9 24.0 53.2%
No 17.0 15.1 57.3 42.6 67.8 49.5 79.4 72.3 46.0

Skill Improvement Training

Yes 52.6% 49.4 29.0 29.t 20.7 23.3 12.0 (-) 31.0%
No 41.8 43.8 61.7 61.7 66.4 58.2 b7.3 (-) 56.9
Not working 5.6 6.9 9.3 8.7 12.9 18.4 20.7 (-) 12.1

Qualifying and/or Skill Improvement

Neither 12.5% 9.3 47.5 32.8 59.1 41.2 73.1 76.0 38.3%
Qualifying only 34.9 41.3 23.5 37.6 20.2 35.5 14 9 24,0 30.7
Skill Improvement 5.2 5.5 10.8 10.8 9.3 9.3 7.0 (-) 8.5
only

Both 47.4 42.8 18.2 18.8 11.4 14.1 5.0 (-) 22.5

NOTE: Counts of data are In thousands (000s). Column percents may no' add to 100 because of missing data.
Questions about skill Improvment t,-aIning were not imlnistered to respondents who were not currently working.

a
Includes respondents not currently working, so skill Improvement "raInIng questions were not asked.

TABLE 5-11

PERCENTAGE DISTRIBUTION OF SOURCES OF QUALIFYING TRP,,INING BY MAJOR OCCUPATIONAL CLASSIFICATION

Source
Managers,

Professional

Major Occupational Class

Crafts, UnskIlled, r ed

Technical Sales l Clerical 1 Service L Semiskilled I Agr. Forces Total

School 76.8% 68.1 32.9 57.2 35.1 19.3 20.3 29.8 50.4%

Formal Company 13.1 16.8 26.5 12.8 24.5 22.7 7.4 22.7 17.4

Training

Informal OJT 36.3 37.4 65.3 54.3 51.5 66.2 67.4 36.2 51.2

Armed Forces 3.1 6.1 1.8 1.5 3.3 6.0 1.7 83.7 3.5

Correspondence 1.3 2.2 2.3 1.1 .5 1.6 .7 22.7 1.4

Course

Friend, Relative, 3.5 1.9 6.8 2 -2 6.1 11.1 26.2 0.0 6.2

Other

Ratio Sources 1.341 1.325 1.355 1.291 1.'09 1.270 1.237 2.063 1.300
Respondents

NOTE: Counts of data are In thousands (000s). Column percents may not add to 100 because of missing data. Questions
about skill improvement traInIng were not administered to respondents who were not currently working.
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TABLE 5-'2

PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE WITH QUALIFYING OR
SKILL IMPROVEMENT TRAINING BY MAJOR INDUSTRY

Training Type

Industry

Total

Agriculture
Forestry
Fishery

Mining
Construction Menufacturin. TCPU° Trade FIREb

Other
Service Government

Total Experienced 3,636
Labor Force

Qualifying Training

8,058 22,488 7,610 22,973 6,737 32,937 4,934 139,42+

Yes 31.0% 57.6 49.2 53.1 36.0 65.3 64.6 63.7 53.2%
No 68.0 41.7 49.9 45.7 63.2 33.7 34.7 30.3

Skill 'Improvement

Training

Yes 16.6% 20.0 27.0 34.7 21.2 44.4 53.8 54.0 31.0%
No 69.6 56.9 57.3 54.3 66.6 48.7 38.0 37.3 56.9
Not working 13.9 23.2 15.7 11.0 12.2 7.0 8.2 8.7 12.1

Qualifying or

Skill Improvement

Neltherc 62.7% 36.2 41.4 34.7 54.3 24.0 29.4 19.0 38.3%
Qualifying onlyc 20.7 43.d 31.6 30.7 24.5 31.6 32.7 27.0 30.7
Skill Improvement 6.3 6.2 9.4 12.2 9.7 10.7 6.0 12.4 8.5

only

Both 10.2 13.8 17.6 22.4 11.5 33.6 31.9 41.6 22.5

NOTE: Counts of data are In thousands (000s). Column percents may not add to 100 because of missing data.
Questions about skill Improwwent training were not administered to respondents who were not currently working.

6TCPu - -Transportation, Communication, and Public Utilities

bFIRE - -Finance, Insurance, Real Estate

C-- Includes respondents not currently working, so skill isprovement tretnfng questions were not asked.

TABLE 5-13

PERCENTAGE DISTRIBUTION OF SOURCES OF QUALIFYING TRAINING BY MAJOR INDUSTRY

Industry

Agriculture
Forestry Mining Other

Source F lshery Construction ManufacturIn TCPUa Trade rIREb Service Government Tote

School 35.45 27.7 41.4 31.6 30.4 52.0 70.8 57.5 50.4%

Formal Company 5.0 19.4 18.0 29.9 16.5 25.8 12.3 25.9 17.4
Training

Informal OJT 58.7 66.2 61.3 55.2 68.8 54.0 35.2 44.1 51.:
Armed Forces 1.6 3.5 4.9 7.0 2.4 1.2 2.1 9.9 3.5

Correspondence .9 1.4 2.1 1.2 2.3 1.0 2.0 1.4
Course

Friend, Relative, 33.8 17,1 4.4 5.4 7.8 2.8 4.9 2.4 6.2
Other

Ratio Sources 1.354 1.322 1.314 1.312 1.272 1.380 1.264 1.417 1.30,
wenzunarrrr

NOTE. Colwyn percents may add to greeter than 100 because of multiple responses.
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manufacturing. It was mentioned only about 40 percent of the time in the

other service and government sectors. Training in the latter two sectors was

mostly characterized by school-based settings. Friends, relatives, or others

were indicated by about one-third of the individuals that had received

qualifying training in the agriculture, forestry, and fishery sector.

Region. Table 5-14 displays the data on the likelihood of training by

Census region. Respondents in the West reported considerably more training

than any of the other three regions. It is di;ficult to provide a structural

reason for this fact, so it is likely that the regional variation, is ex-

plained by industry andoccupational differences. The data on sources of

training given in table 5-15 show that informal OJT and friends, relatives,

or others are disproportionately more often indicated as sources of training

in the West relative to the other regions.

Job tenure and recent job change status. The final characteristics ex-

amined for their relationships with the likelihood of having qualifying or

skill improvement training were job tenure and recent job change status- -

for example, did the individual hold the same job a year aco or not. Table

5-16 demonstrates that there is a positive association between having taken

training and length of job tenure, especially for skill improvement training.

Interestingly, the relationship tails off for the very longest tenure classi-

fication, 26-plus years. Recent job changers have a much reduced likelihood

of having had both qualifying and skills improvement training vis-à-vis

individuals who had not changed jobs in the last year, but a greater likeli-

hood of having qualifying or skill improvement training alone.

Table 5-15 displays the sources of qualifying training by job tenure and

job change status. The data generally show a negatively signed relationship

in the incidence of informal OJT, school-based training, and training from

friends or relatives and job tenure and a positive association for formal

company programs, Armed Forces training, and correspondence courses. These

relationships may suggest recent trends toward school-based training and

informal OJT and away from formal company training or military training.

Summary. The examination of aggregate first-order relationships between

individuals' characteristics and the likelihood of reporting training uncov-

ered the following results:
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TABLE 5-14

PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE WITH
QUALIFYING OR SKILL IMPROVEMENT TRAINING BY CENSUS REGION

Census Region

TotalTraining Type Northeast
North

Central South West

Total Experienced 22,843 28,247 36,665 21,649 109,404
Labor Force

Qualifying Trainirq
Yes 54.2% 51.4 51.0 58.1 53.2%
No 44.6 48.0 48.2 40.9 46.0

Skill Improvement Training
Yes 28.3% 31.2 30.5 34.6 31.0%
No 60.0 55.9 58.1 53.1 56.9
Not working 11.7 12.9 11.5 12.3 12.3

Qualifying or

Skill Improvement
TWither 38.1% 40.3 40.0 33.0 38.3%
Qualifying Onlya 33.6 28.5 29.6 32.5 30.7
Skill Improvement Only 7.7 8.3 9.0 8.9 8.5
Both 20.6 22.9 21.5 25.7 22.5

NOTE: Counts of data are in thousands (000s). Column percents may not
add to 100 because of missing data. Questions about skill improvement
trainino were not administered to respondents who were not currently
working.

alncludes respondents rot currently working, so skill improvement
training questions were not asked.

TABLE 5-15

PERCENTAGE DISTRIBUTION OF SOURCES OF
QUALIFYING TRAINING BY CENSUS REGION

Census Region

TotalSource Northeast
North

Central south West

School 53.9% 51.5 48.2 49.0 50.4%
Formal Company Training 15.8 18.8 17.4 17.7 17.4
Informal OJT 46.8 50.2 52.2 55.2 51.2
Armed Forces 2.9 3.2 3.6 4.3 3.5
Correspondence Course .8 1.5 1.6 1.6 1.4
Friends, Relatives, 4.5 6.0 6.7 7.4 6.2
Other

Ratio Source 1.247 1.313 1.297 1.351 1.300
'Respondents

NOTE: Column percents may add to greater than 100 because of multiple

r?P3P5sei. is I
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TABLE 5-16

PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE WITH QUALIFYING OR
SKILL IMPROVEMENT TRAINING BY JOB TENURE AND BY RECENT JOB CHANGE STATUS

Not
TralnIng Type Working

Total Experienced 474
Labor Force

Qualifying Training

Yes 37.3%
No 62.4

SkIll Improvement

TralnIng

Yes 0.0%
No 0.0%
Not working 100.0

Qualifying or

Skill Improvement

Nelthera 62.7%
Qualifying onlya 37.3
SkIll Improvement (-)

only
Both (-)

Job Tenure Job Change

0-1 1-5 1 6-10 I 11-25 I 26+ 1

Years Years Years Years Years Total Yes No

195 39,185 15,924 17,650 4,990 109,418 8,456 78,425

48.8 55.0 58.5 59.5 54.6 53.2% 51.1% 57.6
50.5 44.2 40.6 39.4 44.1 46.0 48.2 41.5

22.2 33.6 40.6 44.5 39.3 31.0% 28.8% 37.5
76.4 64.6 57.6 53.5 58.5 56.9 69.9 60.7
1.4 1.7 1.8 2.0 2.2 12.1 1.3 1.8

43.4 35.8 30.8 29.5 35.6 38.3% 38.2% 32.8
34.4 30.5 28.7 26.0 25.G 30.7 33.1 29.7
7.8 9.2 10.7 11.0 9.3 8.5 10.7 9.6

14.4 24.4 29.9 33.5 29.6 22.5 18.1 27.9

NOTE: Counts of data are In thousands (000s). Column percents may not add to 100 because of missing data.
Questions about skill Improvnent training were not administered to respondents who were not currently
working.

aIncludes respondents not currently working, so skIll Improvement tra1n1ng questions were not asked.

TABLE 5-17

PERCENTAGE DISTRIBUTION OF SOURCES OF QUALIFYING TRAINING
BY JOB TENURE AND RECENT JOB CHANGE STATUS

Training Type

Job Tenure

Not
Working

:

I

0-1

Years
I 1-5

Years
i 6-10

Years
11-25
Years

School 29.2%

Formal Company 17.2
Training

Informal OJT 64.0

Armed Forces 3.4

Correspondence .7

Course

Friends, Relatives, 8.6
Others

Ref() Sources 1.2,9 1.299 1.311 1.306 1.304 1.333 1.300 1.335 1.312

I I Job Change

1 26+
Years i Total i Yes No

48.2 54.1 53.7 51.8 46.2 50.4% 44.5% 53.2

15.1 16.9 17.8 19.6 21.9 17.4 17.8 17.8

55.1 50.0 48.7 47.5 49.7 51.2 58.9 49.3

3.0 2.9 3.2 4.9 5.8 3.5 3.3 3.7

1.0 1.3 1.5 1.8 2.7 1.4 1.6 1.5

7.4 5.9 5.8 4.9 6.9 6.2 7.4 5.6

11177575717Urrg1

NOTE: Column percents may add to greater than 100 because of multiple responses.
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Age of worker had a curvilinear relationship with training
likelihood in which prime age individuals had the highest
incidence of training.

Blacks reported significantly less training than other races.

Males and females had similar likelihoods of reporting training,
although females reported fewer sources of qualifying training
and reported a much higher use of school-based training.

There was significant variation in training likelihood across
occupations and industries; occupation had more variation than
industry.

The West had more training than other regions of the country.

Therr was a positive but not particularly strong association
between job tenure and training.

A shortcoming u7 simple cross tabulations such as those presented in ta-

bles 5-2 through 5-12 is that the relationships may not be direct, but rather

may result from causal fac nrs that are not controlled for. For example,

variable y may be related to training and variable x may be correlated with

variable y. Wher x is cross tabulated with training, a spurious relationship

will appear.

Based on the observation of great occupational variation in the likeli-

hood of reporting training and because occupat4 n seemed to be the central

causal variable in the BLS analysis, three-way tabulations between occupa-

tion, individual characteristics, and training were performed. Although con-

trolling for occupation dampened some of the variation, virtually all of the

relationships mentioned here still held true for all major occupational

groJps. Two substantial differences noted were first, the training likeli-

hiod '.ariation across major industries virtually disappeared for the higher

,evel occupations such as professional and managerial and techdical workers.

Second, although the aggregate data indicated only minor differences between

males and females, when examining tha data on an occupation-by-occupation

basis, it was determined that males in _ales and crafts occupations he' sub-

stantially higher likelihoods of qualifying and skill improvement training

than females in those occupations and vice versa for clerical jobs.
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Characteristics of Individuals
Who Participated in School-Based
or Formal Company Training

As described in the introductory chapter, the skip pattern of the CPS

supplement was designed to elicit detail about qualifying and skill improve-

ment training programs that respondents categorized as school-based or formal

company programs. (If the training received was from informal OJT, from the

Armed Forces, from a correspondence course, or from non-work-related source

such as a friend or relative, no further detail about the training was col-

lected.) This section examines the characteristics of individuals who re-

ported this additional detail.

Tne first relationship examined is the correspondence between sul-ces of

qualifying and skill improvement training for individ:als who had :loth types

of training. Table 5-18 arrays those data. The entries in the table provide

the percentage of individuals who reported the source of qualifying training

listed at the top of the table who reported getting skill improvement train-

ing from the source listed at the left. For example, 49.8 percent of the

individuals who had qualifying training in a school setting and who had both

qualifying and skill improvement training, got their skill improvement train-

ing in a school. As the data show, there really is little correspondence be-

tween the two sources. About 55 percent of those with formal company qualify-

ing training and some source of skill improvement training got formal company

skill improvement training. The corresponding statistics for informal OJT

and other sources were only 46 percent and 25 percent, respectively. Also

shown in the table are data on the individuals who reported either qualifying

training or skill improvement training, but not both. Overall, about 57 per-

cent of the individuals who reported qualifying training did not report skill

improvement training. By examining the data by source of qualifying train-

ing, it is seen that about 66 percent of those with informal OJT or "Other"

as a source of qualifying training did not get skill improvement training.

Slightly less than half of those with school-based, formal company, or Armed

Forces qualifying training did not get skill improvement training, whereas

only about 35 percent of those with qualifying training from a correspondence

course did not report further training.

2 :0
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TABLE 5 -18

.MIN=IN

SOURCES OF SKILL IMPROVEMENT TRAINING BY SOURCE OF
QUALIFYING TRAINING FOR INDIVIDUALS WITH BOTH TYPES

Source of SkIll
Improvement Tralning

Source of Qualifying Tralning No Qualifying Training

Formal I Informal Armed Correspon-
School 1 Company OJT I Forces deuce Course I Other Number Percent

(1) School

(2) Formal Camper

(3) Informal OJT

(4) Other

(5) Total Count

(6) Ratio Sources

49.8% 30.3 32.3 34.7

30.7 56.7 35.6 48.0

26.3 31.6 46.2 34.7

16.1 12.3 15.8 17.2

15,276 5,199 10,940 1,082

1.229 1.289 1.246 1.345

Respondents

31.4 31.6 1,794 15.7% -1

I

44.5 29.6 2,603 24.9

33.6 44.7 5,604 52.6

33.4 25.1 624 14.5

512 1,092 N/A N/A

1.430 1.310 N/A N/A

No Skill Improvement

Tralning

(7: Number

(8) Percentage of
Totala

14,015 4,949 18,804 963 294 2,511

47.8% 48.8 63.2 47.1 36.5 69.7

N/A N/A

N/A N/A

aRow (7) -- (Row (5) + Row (7).

TABLE 5-19

TYPES OF SCHOOLS ATTENDED FOR SCHOOL-BASED QUALIFYING AND
SKILL IMPROVEMENT TRAINING FOR INDIVIDUALS WITH

BOTH SOURCES OF TRAINING

Schoo: Type for SkIll
Improvement Training

School Type for Qualifying Tra ning

High School
Vocational

Private
Postsecondary
Vocational

Public
Postsecondary
Vocational

Junior or
Community
College,
Technical
Institute

Four-Year
College

High School Vocational 18.3% !.0 2.5 2.6 .1

PrIvate. Postsecondary 10.9 4 0 7.1 6.5 4.2

Vocational

Public, Postsecondary 13.8 5.0 45.6 4.1 2.2

VocatIona'

Junior or Community College, 45.3 3P.0 33.2 70.1 12.4

Technical Institute

Four-Year College 19.6 22.7 27.9 23.9 84.3

Total Count 683 300 283 1,060 4,825
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About 27 percent of those with skill improvement training did not need

qualifying training, out again there was discrepancy across the sources of

skill improvement training. Over half of the respondents who indicated that

they received skill improvement training through informal OJT did not need

qualifying training. On the other hand, only around ,5 percent of those who

received skill improvement training in schools or from other sources did not

need qvalifying skills or training.

A second relationship examined was the correspondence between the types

of schools reported when a individual had both school-based qualifying and

skill improvement training. These data are displayed in table 5-19. Here

the correspondence between the school types is reasonably hiyh with the

exception of having received school-based qualifying training in a high

school vocational program. In that instance, individuals' school-based skill

improvement training had highest likelihood of being in a community college,

but there were also substantive flows into all of the other types of school

programs. If qualifying trairing was in a private, postsecondary vocational

program, then skill improvement training was also in a private, postsecondary

vocational program or a community college or a university. A very similar

story holds for public, postsecondary vocational program attendees. For

those respondents who took their qualifying training in a junior or compinity

college, there was a high likelihood that their skill improvement training

came in a similar institution (70.1 percent) or at a 4-year college (23.9

percent). College-trained individuals tended to return to 4-ytar institu-

tions for skill improvement training, although a sizable number went to

junior or community colleges. Figure 5-4 illustrates the major flows between

types of school.

A characteristic of training programs that may be associated with partic-

ipants' characteristics is the sponsorship of the program. This determines

the level of investment from, individuals and may be important in determining

access. Table 5-20 provides data on the characteristics of individuals who

reported training (either qualifying or skill improvement in either a school-

based setting or a formal company training program) that was sponsored by a

government program such as CETA. The table also provides data on individuals

who reported school-based qualifying or skill improvement training that was

paid for by an employe:.
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High School
Vocational

Private
Postsecondary
Vocational

Public
Postsecondary
Vocational

Junior or
Community College

Technical Institutes

4 Year
4,825,000

College

Qualifying
Training

School Type

Skill

Improvement
Training

School Type

Figure 5-4. School sequences for individuals

with both school-based qualifying and skill
improvement training.
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TABLE 5-20

CHARACTERISTICS OF RECIPIENTS OF GOVERNMENT-SPONSORED SCHOOL OF FORMAL
COMPANY TRAINING AND OF EMPLOYER-PAID SCHOOL TRAINING

Characteristics

Total with
Some

Training

Government Sponsored Total with
School

Training

Em lo er Paid

Yes No Yes No

Total 67,518 3.0% 97.0 33,038 18.9% 81.1

Age
Under 20 2,409 1.8% 98.2 673 8.2% 91.8

20-24 8,400 2.9 97.1 3 ,961 13.4 86.6

25-34 21,453 3.1 96.9 11,459 19.3 80.7

35-44 16,017 3.2 96.8 8,169 21.4 78.6

45-54 10,851 3.0 97.0 5,134 21.2 78.8

55-64 7,084 3.0 97.0 3,135 17.8 82.2

65+ 1,305 1.8 98.2 556 14.0 86.0

Race

White 60,318 2.7% 97.3 29,911 19.3% 80.7

Black 5,475 6.2 93.8 2,301 17.1 82.9

Other 1,711 4.1 95.9 858 12.8 87.2

Sex

RiTe 38,496 2.9% 97.1 16,994 22.0% 78.0

Female 29,006 3.2 96.8 16,070 15.7 84.3

Education
Less than high

school

7,970 3.0% 97.0 1,015 21.5% 78.5

High school
graduate

25,442 3.0 97.0 8,414 20.5 79.5

Some post-
secondary

14,525 3.4 96.6 7,643 20.8 79.2

College Graduate 19,472 2.6 97.4 16,006 17.1 82.9

Major Occupation
Management, 21,444 3.0% 97.0 16,458 18.8% 81.2

Professional

Technical 2,916 4.6 95.4 1,993 19.1 80.9

Sales 6,494 1.3 98.7 2,118 21.0 79.0

Clerical 11,678 2.8 97.2 6,326 14.0 86.0

Service 6,332 5.3 94.7 2,229 22.9 77.1

Crafts,
semiskilled

16,320 2.8 97.2 3,446 24.8 75.2

Unskilled 2,322 2.0 98.0 510 19.6 80.4

Agriculture
Armed Forces 12 0.0 100.0 4 0.0 100.0
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TABLE 5-20--Continued

Characteristics

Total With
Some

Training

Government Sponsored Total with
School

Training

Employer Paid

Yes No Yes [ No

Major Industry
Aq., For., Fish. 1,358 1.8% 98.2 524 0.8% 79.2

Mining and Const. 5,139 2.7 97.3 1,568 19.8 80.2

Manufacturing 13,173 2.2 97.8 5,260 24.7 75.3

TCPUa 4,970 2.4 97.6 1,531 23.2 76.8

Trade 10,489 1.6 93.4 3,030 17.1 83.0

FIREb 5,119 1.6 98.4 2,739 24.: 75.8

Services 23,266 3.7 - 96.3 16,024 14.8 85.2

Government 3,999 8.6 91.4 2,406 27.0 73.0

Census Region
Northeast 14,130 2.9% 97.1 7,289 19.2% 80.8

North Central 16,867 2.9 97.1 8,501 20.6 79.4

South 22,009 3.2 96.8 10,270 18.9 81.1

West 14,504 3.0 97.0 7,021 16.8 83.2

Job Tenur
Not working 4,286 4.6% 95.d 1,269 7.6% 92.4

0-1 11,422 3.0 97.0 5,132 9.5 90.5

1-5 25,142 2.8 97.2 13,114 18.3 81.7

6-10 11,015 2.9 97.1 5,718 22.6 77.4

11-25 12,442 2.9 97.1 6,396 25.5 74.5

26+ 3,211 2.6 97.4 1,458 24.3 75.7

Job Charige Status

Same job 52,667 2.8% 97.2 27,310 20.7% 79.3

Different job 5,227 2.3 97.7 2,170 15.6 84.4

Not working 9,612 4.2 95.8 3,519 7.8 92.2

NGTE: Totals are reported in thousands (000s).

a
TCPU--Transportation, Communication, and Public Utilities

bFIRE--Finance, Insurance, and Real Estate



Most of the school-based or formal company training was not government

sponsored. In fact, only 3 percent was. Thus, it is difficult to determine

when there are particular statistical associations between government sponsor-

ship and individual characteristics. With that caveat in mind, following is

a list of tentative relationships:

Prime age individuals who had received training tend to have a
higher likelihood of government sponsorship than young or older
workers who reported training.

Blacks have a higher likelihood of government sponsorship.

The major occupations with workers who reported taking govern-
ment-sponsored training are technical and service occupations.

The major industrial sectors with workers who reported taking
government-sponsored training are services and the government
sectors.

Workers not currently holding a job have a higher incidence of
government-sponsored qualifying training than their employed
counterparts.

Overall employers pain for about 19 percent of school-based traircng.

Employers tended to pay for school-based training for the following types of

workers:

Prime age
White

Males
Less well educated

Service or crafts occupations
Manufacturing, TCPU, and FIRE sectors
More tenured
Workers who had not recently changed jobs.

The final training characteristic examined was whether the respondent

had completed the training or not. Table 5-21 provides the overall com-

pletion rates of school-based and formal company qualifying and skill im-

provement training for various population groups. With the exception of

school-based skill improvement training, the completion rates for the

populat on of individuals who had undergone the training were generally

around 90-95 percent. Only about three-fourths of the individuals who had

engaged in school-based skill improvement training had completed. Presumably

a number of the CPS respondents were still currently engaged in this type of

training.
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TABLE 5-21

CHARACTERISTICS OF SCHOOL-BASED AND FORMAL COM1ANY TRAINING PROGRAM COMPLETERS

Characteristics

Qualif i

as ormal

Number With 1 Percent Number with

Training 1 Complete Training

ny

Percent

Complete

Sc 'ol -Bas

Number with 1 Percent

Training 1 Complete

Skill I ovement

Formal C any

Number with Percent

Training Complete

Total 27,950 92.6% 9,553 95.2% 10,507 77.4% 9,921 93.8%

Under 20 521 79.7% 161 90.7% 197 35.0% 105 82.9%

20-24 3,318 86.8 948 91.8 948 53.6 913 87.0

25-34 9,837 92.8 3,139 93.4 1,425 71.1 3,360 92.4

35-44 6,926 93.6 2,605 96.3 2,842 82.7 2,724 94.8

45-54 4,209 94.6 1,620 97.9 1,896 86.9 1,754 96.5

55-64 2,635 95.2 950 97.3 1,063 92.9 95.9 97.3

65+ 505 96.6 129 100.0 137 96.4 112 98.2

Race

GFiite 25,305 92.6% 8,551 95.2% 9,615 77.7% 9,056 93.7%

Black 1,877 91.7 786 95.0 692 72.3 626 93.5

Cher 755 93.6 210 95.7 194 79.9 232 96.1

Sex

WiTe 14,097 92.4% 6,299 94.8% 5,625 78.3% 6,133 94.4%

Female 13,840 92.8 3,251 96.0 4,881 76.4 3.784 92.7

Education

678 83.9% 889 96.7% 380 75.0% 593 93.8%high school

High school graduate 6,474 94.3 3,991 95.1 2,410 79.3 3,524 93.6

Scma postseondary 6,113 82.7 2,424 94.8 2,527 68.9 2,432 93.3

Col:eqp graduate 14,681 96.4 2,248 95.2 5,191 80.8 3,372 94.2

Major Occupation

Managment,570Pssione 14,768 94.37 2,446 95.5% 5,,31 80.6% 3,540 94.6

Technical 1,752 90.6 426 97.4 542 65.1 520 92.3

Sales 1,626 91.4 1,309 96.3 725 79.3 1,332 94..

Clerical 5,330 90.4 1,174 95.4 1,439 71.1 1,485 92.7

Service 1,623 92.4 1,100 97.4 779 76.5 879 94.9

Crafts, semiskilled 2,504 90.2 2,974 93.2 1,089 74.4 2,044 92.)

Unskilled, agriculture 343 88.9 122 96.7 202 76.7 121 91.7

Armed Forces 2 100.0 3 100.0 (-) (-) ) (-)

Major Industry

Aq., For., Fish. 388 92.8% 50 100.0% 197 84.3% 79 97.5%

Mining and constr. 1,23 91.9 870 89.7 465 75.5 380 87.1

Manufacturiv 4,345 90.2 1,899 95.0 1,500 74.3 1,863 94.0

TCPU2 1,208 90.2 1,121 96.4 439 79.0 1,232 96.0
Trade 2,393 90.1 1,297 96.3 802 70.4 1,462 94.8

FIREb 2,187 92.2 1,069 97.2 872 81.8 1,185 92.2

Services 14,335 94.1 2,435 94.8 5,312 77.6 2,618 92.9

Government 1,867 92.4 806 96.9 920 81.6 1,105 95.2

Census Region

Northeast 6,259 93.7% 1,813 94.8% 2,069 74.2% 1,757 93.4%

North Central 7,116 92.6 2,579 95.7 2,926 78.4 2,425 94.4

South 8,600 92.0 3,052 95.0 3,103 77.9 3,401 93.3

West 5,971 92.3 2,109 95.2 2,410 78.3 2,339 94.0

Job Tenure

Not working 1,153 87.9% /09 95.3% 57 61.4% 56 89.3%

0-1 4,558 89.1 1,419 91.4 944 55.6 1,035 82.9

1-5 11,124 92.9 3,397 93.6 3,963 70.3 3,717 92.9

6-10 4,762 94.1 1,538 96.9 2,126 81.0 1,964 95.8

11-25 5,156 94.4 1,925 97.5 2,873 88.9 2,505 96.9
26+ 1,196 93.8 565 97.0 545 93.0 643 98.3

Job Change Status

Tani Job 22,876 93.6% 7,532 95.7% 9,498 79.7% 8,819 95.1%
Different Job 1,859 89.2 723 93.8 502 56.4 612 83.3
Not Working 3,205 87.3 1,294 93.0 502 54.8 484 82.6

; o 'ls are repor ousan.s no

a
TCPU--Transportation, Communication, Public Utilitier

bFIRE--Finance, Insurance, and Real Estate
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Across the population, completion rates seem to increase with age an tenure

of the workers as would be expected. There is no systematic relationship

between race, sex, industry, occupation, or census region and completion

rates. For educational attainment, there is a not unexpected relationship

between completion rates of school-based qualifying and skill improvement

training and highest grade completed. Individuals with less than a high

school diploma and those with some postsecondary education hae lower com-

pletion rates than individuals who are high school graduates or college

graduates. Obviously those without the high school or college credential did

nut complete their vocational training. The next section of the document

extends the analyses that have been presented through multivariate analytic

techniques.

5.3. Multivariate Analyses of the Determinants of

Qualifying and Skill Improvement Training

Based on insights from tabular and cross-tabular examination of the CPS

data on training, the next two sectioos focus on multivariate models. Three

basic phenomena will be described: (1) determinants cf which individuals hold

jobs for which specific skills or training were prerequisites, (2) determi-

nants of which individuals obtained skills or training while holding their

current jobs, and (3) what effect these types of skills and training have on

individual earnings. Detail about sources and types or training will also be

examined, especially regarding their, effects on earnings.

Simple models of the processes underlying training and earnings charac-

teristics will be presented in order to provide a basis for the subsequent

statistical analysis. In these models, certain concepts, such as human capi-

tal, match value, and screening will be used.

Human capital, simply defined, measures the productivity of the indi-

vidual worker. It is commonly broke down into three categories: general,

occupation-specific, and firm-specific. The total productivity of an indi-

vidual in a given firm and occupation would be the sum of these three types

of human capital. Each type may have three possible sources: 4.onate ability,

explicit training or schooling, and learning-by-doing. For instance, general

human capital acquired by training may be the knowledge gained from a college
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English course that improves writing skills. However, good writing skills

might be acquired less explicitly through extensive reading and habitual

letter writing, which would be categorized as learning-by-doing. Examples of

occupation-specific and firm-specific skills can be given similarly. Our

prior notion is that occupation-specific skills are gained mostly from innate

ability and explicit training, whereas firm-specific skills are obtained

through learning-by-doing and very little through innate ability. Innate

ability can enhance one's efficiency in acquiring human capital via the other

sources.

Although human capital can refer to a variety of things, it is important

to keep in mind that those skills considered to be prerequisites for certain

jobs in the survey questions used here are primarily occupation-specific

skills acquired through expli training. More general skills and a certain

amount of experience may be taken for granted. Similarly, acquisitions of

skills while at the current job may not include some firm-specific skills or

Lhuse duquireb by learning-Py-doing.

Correctly explaining and modeling lifetime investment in and subsequent

returns to human capital is made complex when different types of human capital

and modes of investment are considered. The principal models in the litera-

ture (Ben-Porath 1967, Weiss 1972, Heckman 1976) use only one type of human

capital and investment mode to calculate optimal age-investment profiles and

subsequent age-earnings profiles. Less complete but still revealing models of

investment and earnings have incorporated both general and firm-specific human

capital but do not explicitly differentiate investment mode (Lazear 1979,

Hashimoto 1981, Bartel and Borjas 1977). Similarly, some work has been done

involving occupation-specific investment (Shaw 1984) or different modes of

investment (Ormiston 1979). However, a model incorporating the full range

of human capital types and investment modes has not been developed in the

literature.

The process of human capital acquisition and earnings is further compli-

cated by varying theories about how labor markets work. The simplest theory

is that workers are paid according to their value of marginal product at each

point in time. A more general outlook that considers employee tenure, em-

ployee firm contracts, and a need for smoothing of income flows would more

5-33
229



likely call for the equality of discounted expected earnings and discounted

expected productivity as the result of an efficient labor market.

A training period in which firm-specific capital is acquired and some

expectation that the employee will remain with the firm could lead to a wage

profile that is flatter than the productivity profile. Uncertainty about an

employee's actual or potential productivity with the firm could lead employers

to screen applicants on the basis of past credentials or on-the-job training

(Arrow 1972, Stiglitz 1975, Spence 1973). It may also lead the employer to

provide incentives for potential employees to self-select in a desirable

manner (Salop and Salop 1976, Guasch and Weiss 1981). Employee and employer

may be equally uninformed about the potential value of a "job match", result-

ing in an efficient cooperative solution (Jovanovic 1979). Institutional and

other considerations may lead employers to pay on the basis of seniority rath-

er than productivity (Medoff and Abraham 1981). Each of these theories pre-

sent somewhat different, and often conflicting, views of the relationship of

earnings and productivity profiles. Although some empirical testing or tnes2

theories has been done, no char conclusion has been reached. In the course

of the statistical analysis reported here, the implications of certain results

for human capital and labor market theories will be explored. In general,

though, the clarity of the interpretation of some statistical results is

limited by the absence of a comprehensive model and the lack of more extensive

longitudinal data.

Trainino as a Job Prerequisite
(Qualirying Training)

The first problem is to reduce this question to manageable proportions:

What determines which individuals will hold jobs that have some skill or train-

ing prerequisite? While skill acquisition and subsequent employment and earn-

ings are almost certainly simultaneously determined, the first simplification

is to take existing human capital prig to hiring as exogenous. Let Si be

the skill level of individual i before joining the firm (Si could either

be a scalar or a vector of skills). Let SIkbe the skill prerequisite of

occupation j at firm k. Let S* be the skill level above which one is consid-

ered "skilled." If we assume strict adherence to prerequisites in the hir-

ing process, a "preskilled" person is hired into a skilled job only when
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Si2S1k 2S*. The other condition for observing this is that the person

actually applied for the job and was hired.

The CPS sample is comprised of people who have been matched with jobs.

Hence they have been hired and presumably Si2S1k. Formally it would be said

that (uncorrectable) sample selection conditions were applied. The only ques-

tion then is whether Slk2S*. If P is a binary variable for being preskilled,

then under these conditions

(1) P = f(Slk, S*)

and we should be able to estimate this relationship without use of individual

characteristics. Th4s will be done using job type varia les as proxies for

skill requirements.

Taking the opposite tack, we could assume that all preskilled people get

skilled jobs, so that P = g(Si, S*). Although it is less realistic, it will

be interesting to compare this specification to the previous one.

A less restrictive assumption is that the skill requirements for any giv-

en job are not exact and that an underskilled person may be hired for the job

if other conditions are favorable. More formally, the probability of being

hired is h(Si-SIk, Mijk) where Mijk represents other job match conditions,

such as hiring and application costs, informal information about each other,

and so forth. Mijk will be said to be more p-sitive when conditions are more

favorable, and hence we assume h1 > 0, h2 > 0. While the condition for being

a preskilled worker is still Si 2 Slk 2 S*, the variable Mijk represents

potentially important interaction and selection effects, so we specify

(2) P = f*(Si, Slk, S*, Mijk).

Implementing these specifications empirically involves several adjust-

ments. Although it may be possible to construct continuous variables that

represent Slk, the most direct way is to use a set of industry and occupa-

tion dummy variables. No information about the firm is available on the CPS,

aside from whether t'e job is government, private, or self-employment. Si

is represented by a set of variables including demographic characteristics,

education, and experience. S* is presumably a constant. Mijk can be repre-

sented by prior experience in the firm, minority, and veteran-status variables

for affirmative-action effects and cohort variables for changing skill re-

quirements over time. Some variables could easily represent both Si and

Mijk, and these effects will be discussed.
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First, a linear probability model for qualifying training was estimated

based solely on job characteristics (SIk), which were proxied by 44 occupa-

tional dummies, 50 industry dummies, government and self-employed dummies,

part-time status, and years of experience in the film prior to taking the

current job. Coefficient estimates for the occupational and industry dummies

are shown in the "qualifying training" columns of tables 5-22 and 5-23, re-

spectively. For comparison, the intercept probability of having qualifying

training for a full-time worker in a private firm with no prior firm experi-

ence is 0.4796, using a sample of all employed workers in the CPS sample.

The estimates show that occupational categories have wider dispersion in

the)- efitcts on training probabilities than do industry categories, and hence

they are stronger determinants of training. Within occupations, the catego-

ries most likely to have had qualifying training are professional specialists

followed by technician categories, executives and managers, upper-level admin-

istrative and sales people, and craftsworkers. Lowest are service workers and

laborers. Among industry categories, highest are some public administration

groups and aircraft and petroleum manufacturers. Lowest are private house-

hold, non-specified metal, furniture, and leather manufacturing workers. It

is notable that self-employment has a smal: negative effect (-.012) and the

government effect is essentially 0 (0.0008). The adjusted R-squared in this

regression was 0.2528. For a similar regression using only 13 occupation cate-

gories and 22 industry categories, this statistic was 0.2200 revealing that

the broader job classifications are not that much more heterogeneous.

Table 5-24 presents results from three linear probability regressions on

qualifyi4 training: one on individual characteristics alone; one that in-

cludes individual, occupation, and industry characteristics; and a third that

includes all of these as well as some added interaction terms. Experience

variables may represent individual-firm interactions as wall as individual

characteristics.

Examining the first regression reveals some basic features of individuals

whose jobs require qualifying training. Non-head-of-household females are

most likely to have had qualifying training, followed by female heads, male

heads, and last, non-head-of-household males. Whites are most likely to have
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TABLE 5-22

TRAINING REGRESSION COEFFICIENTS FOR OCCUPATIONAL IARIABLES

Skill Skill

Qualifying Improvement Improvement

Qualifying Training Training Training

Training Regression Regression Coefficient

Rank Occu ational Cate or Coefficient Coefficient Rank

1. Health diagnosing professionals

2. Teachers, college I university

3. Health assessment I treatment

4. Natural sciel.tists

5. Teachers, excluding college
I university

6. Engineers .4425 .3342 7

7. Health technologists .439 .2880 13

A technicians

8. Mathematical I computer .4301 .4164 4

scientists
9 Lawyers I judges .4242 .3090 10

10. Other professional speciality .3984 .2938 11

11. Other technicians .3723 .3284 8

12. Engineer I science technicians .3219 .2640 16

13. Management related workers .3096 .2916 12

14. Computer equipment operators .3050 .2306 22

15. Sales representatives, finance, .2804 .3625 5

I business wolxers
16. Secretaries, stenog., I typists .2720 .0557 36

17. Other executives, administra- .2501 .2426 20

tion, a managers
18. Mechanics I repairers .2412 .2528 19

19. Officials I administration, .2279 .3104 9

public administration

20. Construction trades workers .2098 .1306 28

21. Sales workers .2044 2814 14

22. Other precision products, .1805 17L1 25

crafts I repair workers

23. Health service personnel .1693 .1988 23

24. Financial records processors .1584 .0848 32

25. Sales representatives, comod- .1573 .2626 17

ities, excl. retail workers

26. Supervisors (admin. support) .1557 .2536 18

27. Supervisors I proprietors .1062 .1805 24

28. Personal service workers .0843 .1585 26

29. Protective service workers .0498 .2332 21

30. Other administration, .0331 .1181 29

including clerical people
31. Forestry I fishing workers excluded excluded 42

32 Fabricators, assemblers, -.0032 .0758 33

inspectors, I samplers

33. Farm operators I managers -.0225 .1495 27

34. Other transportation i -.0261 .0587 35

material moving workers

35. Machine operators A tendors, -.0388 .0616 34

executive precision workers

36. Motor vehicle operators -.0750 -.0073 43

37 Sales workers, retail -.0853 .0975 30

1 personal

38. Farm workers I related -.1168 .0294 38

39. Food service workers -.1242 .P156 40

40. Private household service -.1380 .0893 31

workers

41. Other handlers, equip. clean- -.2046 .0057 GI

ers, helpers, I laborers

42. Mail I message distributors -.2278 .0335 37

43. Freight, stock, I material -.2419 -.0159 44

handlers
44. Construction laborers -.2500 .0189 39

45. Cleaning I building service -.2997 -.0782 45

workers

.5050 .5083 1

.4993 .2652 15

.4982 .4191 3

.4960 .3549 6

.4925 .4373 2

1 "IIVERSE: All employed persons in the January 1983 Supplemental CPS (i - 62,909).

NOTE: Most coefficient standard errors are in the range 0.01-04, hence if the
oefficients are independent, a difference of approximately 0.07 implies a
significant difference betvven the 2 categories.
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TABLE 5-23

TRAININb REGRESSION COEFFICIENTS FOR INDUSTRY VARIABLES

SkilT

Qualifying Improvement Improvement

Training Training
Qualifying

Skill

Training

Training
Regression Regression Coefti,,ent

Rank Industrial Categor Coefficient Coefficient Ran

1. Justice, public order I safety .0773 .0682

.0430 .0548
2. National security i internal

4

affairs

3. Aircraft I parts manufacturing .0468 .0168 11

-.00to
4. Administration of human .0439 15

resource programs
.

5. Other professional service 0393 -.0162
.0088

16

6. Petroleum I coal products .0323
.0181

12

7. Hospitals .0278 10

8. Personal services, excluding .0256 -.0754 27

private NM

9. Other tran4ertation 1 .0394 7

equipment manufacturing

10. Banking i other finance 0186 .0469

.0165

6

Forestry11. Festry i fisheries
3

12. Machinery, except .0154 -.0234 18

electrical, manufacturing

1 Insurance i real estate .0138 .0320 9

health services, excluding
14

hospitals
::::: ::::::

15. Transportation
-.1364

22

16. Repair services
10021

41

17. Educational services
excluded

17

18. Other public administration
-.0006

-.0167
13

19. Construction
-.1187 37

.0486
20. Utilities i sanitary services -.0061 5

21. Mining -.0708
-.0673

25

22. Agricultural services :10792

:10181

24

23. Business services
31

24. Communications
-.0221

-1:3
.0331

1

25. Chemical i allied products
8

26. Professional i photo equipment -.0231 21

27. Printing, publishing i -.0234 -.0132372 39

allied industry

28. Stone, clay, glass i -.0280 -.0760 28

concrete products

29. Fabricated metals manufacturing -.0319 -.0892 30

30. Primary metals manufacturing -.0472 -.0993 34

-.0658 -.0609
31. Electrical machinery, equip-

23

mart i supplies

32. Textile mill products -.0780 -.0724 26

33. Tobacco manufacturing -.0782 -.1767 46

34. Wholesale trade
33

35. Entertainment i recreation

-.0817
::0196:70

4

-.0879 -.0302
36. Paper I allied products

19

37. Social services
:199n ::00397388

20

38. Retail trade
32

39. Motor vehicles i equipment 10'..;

..1067 ::1:3453

35

40. Apparel t other finished
47

textile products

41. Other agetoltural -.1263 -.1214 38

-.1290
42. Toys, amusement, i sporting -.0876 29

goods
-.1328 -.1527

43. Misc. i n.e.c. manufacturing -
42

industries

44. Lumber i wood products, -.1600 -.1622 44

excluding furniture

45. Rubber i misc. plastics -.1614 -.1140

:1E:

36

manufacturing

46. Food i kindred products
::12(2)

40

47. Furniture i fixtures
48

48. Leather i leather products -.1832 43

49. Private household services -.1899
-.4408

-.1574
49

--.3141068
50. Not spe ified metal mini.

50

UNIVERSE: All employed persons in the January 1983 Supplement , CPS (n 62,909).

NOTE: Most coefficient standard errors are in the range 0.01-04, hence if the co-

efficients are independent, a difference of approximately 0.07 implies a significant

difference between the 2 categories.
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TABLE 5-24

LINEAR PROBABILITY REGRESSION ESTIMATES OF PRIOR TRAINING
(t-statistics in parentheses)*

Variable Model 1 Model 2 Model 3

Intercept .192 (5.57) .224 (6.25) .198 (5.25)
Male -.078 (-10.7) -.045 (-6.06) -.045 (-5.99)
White .060 (10.2) .050 (8.91) .051 (8.94)
H -panic -.018 (-1.96) -.015 (-1.78) -.015 (-1.69)
Ma led .022 (3.01) .006 (0.89) ,006 (0.90)
Never married -.047 (-6.00) -.029 (-3.85) -.029 (-3.85)
Household head .054 (11.1) .043 (5.74) .042 (5.61)
Veteran .024 (4.42) .017 (3.19) .017 (3.27)
Inside SMSA .033 (11.a7) .020 (5.60) .020 (5.60)
Female household

head
-.038 (-3.37) -.025 (-2.30) -.024 (-2.23)

Schooling

Wit-Orirade scisool -.009 (-1.54) -.011 (-2.01) -.008 (-1.54)
Yrs. of high school .033 (6.37) .029 (5.95) -.031 (6.18)
Yrs. of college .089 (31.2) ' .057 (20.5) .058 (20.5)
Yrs. of master's
work

.109 (15.2) .065 (9.29) .066 (9.38)

Yrs. of post-
ma 4.er's work

-.004 (-0.40) -.038 (-3.55) -.035 (-3.31)

Completed grade
school

.010 (0.45) .011 (0.50) .010 (0.46)

Completed high
school

-.005 (-0.36) -.028 (-2.31) -.029 (-2.37)

Completed college -.080 (-/.03) -.059 (-.059) -.059 (-5.46)

Experience
Occupational exper.

previous firms
.0232 (31.4) .0180 (24.9) .0247 ,16.2)

Occupational exper.
previous firms

-.00057 (-21.2) -.00044 (-17.2) -.00047 (-17.8)

Firm experience,
previous occupa.

.0137 (12.0) .0122 (8.76) .0103 (3.68)

Firm experience ,

previous occupa.'
-.00040 (-8.26) -.00036 (-6.95) -.00035 (-6.73)

Occupational exper.,
present firm

.0064 (11.1) .0007 (1.26) .0007 (0.58)

Occupational ever.,
preseat firm

-.00018 (-10.6) -.00004 (-2.08) -.00003 (-1.99)

Other previous -.0007 (-1.51) -.0012 (-2.43) -.0013 (-2.63)
EAperience

Other previous
experience

-.00007 (-5.57) -.00004 (-3.39) -.00004 (-2.97)

Other previous
exper., female

-.00008 (-0.25) -.00010 (-0.29)

Switched occupation
within firm

-.028 (-4.77) -.028 (-4.71)

Occup. and in-
dustry variables

(absent) (present) (present)

Government sector -.010 (-1.39) -.010 (-1.39)
Self-employed .015 (2.32) .015 (2.35)
Part-time -.060 (-12.8) -.060 (-12.8)
Educ. x occp. exp. --- --- .00046 (-4.97)
Educ. x firm exp. .00013 (0.76)
Educ. x firm

occp. exp.
.00000 (0.03)

R
2

.1884 .2667 .2670

UNIVERSE: All employed persons in the January 1983 Supplemental CPS (n . 62,909).

*Significance levels: If Itl > 1.645, the coefficient is significant at the .10 level.

If Itl ) 1.96, the coefficient is significant at the .05 level.
If It! > 2.576, the coefficient is significant at the .01 level.
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had qualifying training, tollowed by blacks and then Hispanics. Similarly,

those married, spouse present, are most likely to have qualifying training,

followed by those separated, divorced, or widowed, and lastly, those never

married. Veterans and those living inside SMSAs are more likely to have had

prior training. These effects are still present when job characteristic vari-

ables are added, and some of them may reflect sample selection effects. For

example, males are traditionally more likely to work, training or no training,

and hence be in the sample, whereas females, especially non-heads-of-household

females, have higher reservation wages and are less likely to work unless they

have specific skills that increase their,market wage.

The years of schooling variables represent years in different levels of

schooling, with the ranges being 0-8 years for grade school, 0-4 years for

high school and college, and 0-2 for master's work and postmaster's work. in

addition, we have included three dummy variables for completing--hav;ng the

maximum number of years--grade school, high school, and college in orde," to

allow for a "completion" effect. The estimated coefficients reveal that years

in high school, college, and master's work are progressively stronger determin-

ants of prior training except that completing college has a significantly nega-

tive effect. Hence, having some college education makes it much more likely

that one will take a job requiring prior training, but following through to a

bachelor's degree does not add to this probability. This r.-- 5ably reflects

the occupational skills acquired i many 2-year programs ani the more general,

less occupation-specific skills acquired in a 4-year program. Continuing into

a master's programs implies that knowledge acquired at that level is very

likely to be used at a job. However, additional graduate education at the

Ph.D. or professional degree level does not aid to this probability, possibly

because after 2 years of qi Iduate work the probability is already /ery high.

Pour prior work experience variables are used in the equatiors. The oc-

cupational experience at previous firms variable measures years working in the

present occupation but not at the present firm. Similarly, tne firm experi-

ence in previous occupations variable measures years At the present firm but

not in the present occupation. Only one of these two variables can be nonzero

as measured here--they are derived from measures of (1) years in the present

-,-

5-40

2364



occupation and (2) years at the present firm, both of which are presumed to

be contiguous. Hence, if total occupational experience is greater than total

firm experience, only the occupational experience at previous firms variable

is positive, and vice versa. The occupational experience at the present firm

measures the oinimum of the occupational and firm experience variables. The

other previous experience variable measures the number of years between leav-

ing school and starting in either the present firm or the present occupation,

whichever occurred earlier. This is presumably a measure of the least rele-

vant experience and may include years not working. Together, the four experi-

ence variables should sum the number of years between leaving school and the

present.

The estimated coefficients show that each of the three relevant experi-

ence variables have a significantly positive but declining effect on the

probability of having had qualifying training. The previous occupational

experience variable is strongest, showing that previous occupational skills

are the most likely to be carried over into the current job, or that occupa-

tional skills are most likely to be considered "training." The previous firm

experience variable has a somewhat smaller but still very significant coef-

ficient, showing that either or both firm-specific skills and related occupa-

tional skills carry over into the present job, but not as strongly as direct

occupational experience. The experience in the present job should have no

causal effect on the skills required to obtain that job; hence, it is purely a

selection effect--those with more skills are likely to have longer tenure.

This effect, while quite significant, is much smaller than the other two

experience effects. Years of nonrelevant experience have a significantly nega-

tive effect (in the quadratic term), indicating that skills in nonrelated jobs

do not carry over very well, and that skills acquired i1 school depreciate

over time. A comparison of the school and experience variables shows that a

year in school in any level between high school and master's work has a great-

er effect on the probability of qualifying training than a year of any kind of

experience, which reflects the greater intensity, even after depreciation, of

the human capital investment during school.
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Some coefficients show a masked change from model 1 to models 2 and 3.

This is due partly to the presence of industry and occupation dummies, and

partly to the inclusion of the part-time status variable in the latter re-

essions, because a large number of part-timers are going to school and have

unskillei jobs. Their inclusion reduces the effects of almost all of the in-

dividual characteristics. Clearly, the more specific information about the

job that one has, the less that individual characteristics are necessary to

predict qualifying training. Omitting all individual, school and experience

variables except previous firm experience only reduces the adjusted R2 to

0.2200 (as noted in table 5-22) from the 0.2667 of model 2, compared to the

0.1884 in model 1.

This suggests that job characteristics alone are somewhat better determi-

nants of training than individual characteristics alone, and that there is con-

siderable overlap in the variation that they explain. Nevertheless, nearly

all of the individual characteristic effects are still significant in the same

way whether or not job-description variables are included. However, the selec-

tion effe t of years at the present job is reduced drastically. Usilg a dummy

for ig occupations within a firm reseals an individual-firm interaction

effect which reduces the formal skill requirement for a job. In addition, the

education-experience interactions present in model 3 show that there is some

overlap of the predictive ability of education and occupational experience

and that the coefficients of these education and experience variables rise

somewhat when this interaction is allowed. However, there is no significant

interaction between education and other forms of experience.

Table 5-25 presents linear probability regressions of qualifying training

done separately by race and sex. Although the similarity in R2's reveals

that this training is equally explainable (or random) in each case, there are

some differences worth noting. First, the marriage coefficient for white

women suggests that they are less likely to hold a job and hence be in the

sample than other populations, unless they have specific skills. Minority

women have the largest negative coefficient for being unmarried and a house-

hold head, and minority men do not benefit from being inside a city. The

veteran effect is large for women, but there are so few women veterans that

the standard error is also large,

23
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TABLE 5-25

LINEAR PROBABILITY
REGRESSIONS ESTIMATES OF QUALFYING

TRAINING BY RACE AND SEX

(t-statistics in parentheses)

White

Variable Males

----White
Females

Black/Hispanic
Males

Black/Hispanic
Females

Intercept .271 (4.23) .274 (2.77) .231 (3.10) .271 (2.76)

Married -.013 (-1.23) .032 (2.86) .002 (0.09) -.004 (-0.20)

Never married -.034 (-2.78) -.002 (-0.21) -.056 (-1.95) -.075 (-3.18)

Household head .055 (5.68) .034 (3.55) .034 (1.74) -.004 (-0.24)

Veteran .018 (2.95) .087 (0.77) .034 (2.20) .104 (0.53)

Inside SMSA .019 (3.74) .026 (4.56) -.003 (-0.23) .027 (1.82)

Schcolinq
Yrs. of grade -.019

school

(-1.82) -.015 (-.091) -.003 (-0.31) -.014 (-1.14)

Yrs. of high .034

school

;4.93) .034 (3.68) 021 (1.47) .010 (0.60)

Yrs. of college .057 (14.0) .050 (11.1) .077 (7.77) .060 (5.65)

Yrs. of master's .077

work

(7.88) .039 (3.52) .088 (3.06) .081 (2.65)

Yrs. of post- -.051

master's work

(-3.58) -.0001 (-0.01) -.069 (-1.56) -.026 (-0.51)

Completed grade .041

school

(1.12) -.052 (-0.87) .002 (0.04) .070 (1.27)

Completed high -.049

school

(-2.80) -.015 (-0.69) -.065 (-1.74) -.017 (-0.39)

Completed college -.052 (-3.36) -.050 (-2.88) -.100 (-2.36) -.081 (-1.85)

Experience
Firm experience .0116

previous occp.

(6.45) .0141 (5.19) .0108 (1.80) .0055 (0.78)

Firm experience , -.00034
previous occp.'

(-5.48) -.00037 (-3.24) .00027 (-1.01) -.00020 (-0.55)

Occp. exper., .0173

prey. firm

17.5) .0182 (14.7) .0120 (4.44) .0193 (5.78)

Occp. exper. -.00044

prey. firm'

(-12.9) -.00043 (-9.38) .00023 (-2.44) -.00057 (-4.06)

Other previous -.0000

experience

(-0.05) -.0014 (-7.11) -.0042 (-2.61) -.0050 (-2.89)

Other previous -.00007

experience

(-3.79) -.00003 (-0.54) .00001 (0.36) -.00005 (1.16)

Occp. exper., .0013

present firm

(1.61) .0001 (0.13) -.0033 (-1.58) -.00019 (-0.08)

Occp. exper., -.00005

present firm'

(-2.45) -.00000 (-0.21) .00004 (0.56) .00005 (0.62)

Switched occp. -.035

within firm

(-3.86) -.032 (-3.34) -.014 (-0.63) .0176 (0.77)

Government -.035

sector

(-2.98) .023 (1.92) -.016 (-0.66) .046 (1.90)

Self-employed .001 (0.10) .023 (1.89) .090 (3.47) .027 (0.73)

Part-time -.057 (-7.08) -.065 (-9.93) -.035 (-1.90) -.048 (-2.87)

Occup. & indus. (present)

variables

(present) (present) (present)

12 .2658 .2729 .2732 .2437

N 29,898 23,519 4,912 4,580

V .579 .550 .438 .467

UNIVERSE: All employed persons present in the January 1983 Supplemental CPS.

NOTE: To determine the
significance levels of the coefficients, see the notes

to Table 5-24.
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Quite surprising is the pattern of schoo-ing coefficients for white

women, showing that the effect of college and especially master's-level work

is not as great as for the other groups. It appears that higher education for

white women is somewhat less job oriented. On the other hand, higher educa-

tion for both minority sexes are stronger indicators of qualifying training

than for whites. The previous occupation and firm experience variables are

generally the strongest experience effects for all groups, but they are some-

what weaker for minuity men. Contrarily, previous firm experience is less

significant for minority women, but previous occupational experience is more

significant. The variably representing switching occupations is significantly

negative only for whites, women employed in Cie government sector are more

likely to have qualifying training than men, and self-employment is most

likely to represent qualifying training for minority men.

TablP 5-26 shows linear probability regression coefficients when the de-

pendent variables are dummies for specific types of qualifying training--in

school, formal company training, or informal OJT--and the independent vari-

ables are the same combination of individual and job-descriptive variables as

used in model 2 of table 5-24. School-based training is explained best, pre-

sumably because of the close correlation between the education variables and

education-related skills. The differences between these types of qualifying

training include that males and heads of households are mut.h less likely to

acquire these skills in school than from other sources. The result may be due

to the high explanatory power of higher education in that regression, but

still is somewhat at variance with the smaller schooling effects for white

women in tablE 5-25. Although the effect of being white is less positive than

average in determining presence of formal company training, the effect of be-

ing a veteran is much higher than average.

Among the education effects in table 5-26, the strongest are not surpris-

ingly those of higher education on prior skills acquired in school. However,

whereas high school and college are positive predictors of the other two types

of training, graduate work is a significant negative predictor in both cases.

It must be the case that jabs filled by individuals with graduate school

backgrounds have very small firm-specific training components. Once again,

completing college has significantly negative effects in each case, showing
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TABLE 5-26

LINEAR PROBABILITY REGRESSJON ESTIMATES OF
TYPES OF QUALIFYING TRAINING

(t-statistics in parentheses)

Variable

Intercept

Male
White
Hispanic
Married

Never married
Household head
Veteran
Inside SMSA
Female household head

Qualifying Training Qualifying Training Qualifying Training

in School Formal Company Informal OJT

Schooling
Yrs. of grade school
Yrs. of high school
Yrs. of college
Yrs. of masters work
Yrs. postmaster's work

Completed grade schoul
Completed high school
Completed college

Experience
Firm experience, pre-

vious occupation
Firm experience, pre-

vious occupation'
Occupational exper.,

previous firers

Occupational exper.,
previous firms

Other previous exper.,
Other previous exper.'

Occupational exper.
within firm

Occupational exper.
within firm

Switched occupation
within firm

Other previous
exper, female

Government sector
Self-employed
Part-time
Occup. & industry

variables

.172 (5.85) .004 (1.83) .084 (2.31)

-.049 (-7.93) -.0U4 (-0.88) -.003 (-0.34)

.030 (6.52) .007 (1.99) .043 (7.55)

-.008 (-1.13) -.000 (0.04) -.019 (-2.21)

.008 (1.37) .003 (0.56) -.011 (-1.60)

-.013 (-2.05) -.010 (-2.06) -.023 (-3.69)

-.003 (-0.49) .036 (7.24) .048 (6.30)

-.009 (-2.12) .016 (4.43) -.013 (-2.42)

.008 (2.61) .013 (5.55) .008 (2.16)

-.006 (-0.70) -.026 (-3.62) -.019 (-1.67)

-.007 (-1.52) -.004 (-1.12) -.009 (-1.65)

.005 (1.15) .008 (2.43) .015 (3.03)

.063 (27.5) .013 (7.04) .022 (7.68)

.115 (20.1) -.006 (-1.301 -.015 (-2.06)

.002 (0.21) -.036 (-5.17) -.042 (-3.95)

-.011 (-0.63) .011 (0.74) .030 (1.36)

-.023 (-2.27) .000 (0.03) -.009 (-0.69)

-.028 (-3.11) -.020 (-2.76) -0.033 (-3.05)

-.0024 (-2.11) .0068 (7.32) .0165 (11.7)

.00003 (0.59) -.00017 (-4.81) -.00045 (-8.56)

.0079 (13.3) .0032 (5.70) .0156 (21.4)

-.00022 (-10.4) -.00010 (-5.55) -.00037 (-14.2)

.0060 (-14.6) -.0011 (-3.36) .0038 (7.37)

.00009 (9.05) -.00001 (-1.62) -.00010 (-8.64)

.0028 (5.96) .0006 (1.58) -.0041 (-7.03)

-.00006 (-4.29) -.00003 (-2.48) .00006 (3.60)

-.0084 ( -1.11) -.001 (-0.22) -.021 (-3.53)

-.00036 (-1.28) .0010 (5.17) .0002 (0.71)

-.0000 (-0.07) -.0030 (-0.69) -.011 (-1.41)

-.011 (-1.98) -.0050 (-1.04) -.011 (-1.68)

-.0421 (-11.0) -.008 (-2.54) -.034 (-,.11)

(present)

.4013

.285

(present)

.0054

.094

(present)

.0713

.278

UNIVERSE: All employed persons in the January 1983 Supplemental CPS.

NOTE: To determine the significance levels of the coefficients, see the notes
to Table 5-24.
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that receiving a bachelor's degree is not as indicative of having job-related

prior skills as just starting college or going to a postsecondary vocational

school.

The experience variables have somewhat different effects depending on

he source of qualifying training. Previous firm experience predicts only

the presence of formal training or informal OJT but not skills acquired in

school. However, previous occupational experience is a positive indicator of

all three sources of prior skills, but its effect is strongest for informal

OJT. Both of these sets of results are consistent witii expectations in a

standard human capital framework. The effect of other (nonrelevant) previous

experience is negative but rising for school-acquired skills, negative and

declining for formal company training, and positive but declining for infor-

mal OJT. The first of these probably reflects depreciation through disuse,

the second effect is comparatively small, and the third effect indicates some

accumulation of general occupational skills even in somewhat different occupa-

tions. However, other experience for females has a positive effect on having

had formal company training, possibly reflecting a carry over of secretarial

and clerical skills (female-dominated professions) obtained in this manner.

The selection effect of experience on the current job shows up tgain in

these models with this experience beir,g positively related to school-acquired

skills but negatively related to OJT skills. In other words, those coming

into a job with school-acquired skills are more likely to stay with the same

job, but those entering with informal OJT-related skills are likely to have

shorter tenure on a specific job. This may indicate stronger commitment to

using skills acquired in school because of the greater investment required and

the greater likelihood that one will stay within a school-acquired profession.

In reviewing the determinants of qualifying training, a basic result was

that job characteristics are stronger determinants than individual character-

istics, and that those in occupations traditionally considered to be skill-

intensive, such as the professional specialty and technician occupations, are

more likely to have such training. Some demographic characteristics are im-

portant here; the females, veterans, whites, and those who were ever married

I ,
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in this sample are more trained. Years of schooling at the secondary and es-

pecially the postsecondary levels increase the probability of qualifying train-

ing, but completing those levels does not. All types of related experience

have positive but declining effects on this probability. Some of these ef-

fects may be due to sample selection considerations i)1 that only those cur-

rently employed are present in the sample. In addition, although there are

some differences, the principal determinants of prior training among race-sex

groups and among sources of training are generally similar.

Skill Improvement Training

Receiving skill improvement training while on the job is a result of a

combination of firm and individual actions, taking place at the initiative of

one or the other, or both. This can range from an employee going to night

school for skills unrelated to his or her current firm or occupation to

employer-directed training at skills very particular to the current firm

and occupation. Modeling the incentives or reasons for receiving training

depends on knowledge of the nature and purpose of the training.

For modeling purposes, it will be assumed that at least some of this

training is aimed at improving skills rele-ant to the current job. This is

almost certainly true for a majority of those in the CPS who report training-

those with employer-paid schooling, formal company training, or informal OJT-

and possibly true for the remainder. We will assume that there is some maxi-

mum useful skill level, Sjk within a given firm and occupation, and that

training takes place only when Si < Sjk, Si once again being individual

i's skill level at the time of hiring. Another necessary (and sufficient)

condition for skill improvement training is that the net benefit of training

be positive (and that there be some mechanism by which one party can "bribe"

the other to agree, if necessary). This assumption will be stated as Tijk >

0; the benefit level certainly is determined by some interaction of firm and

individual characteristics so it is subscripted by i and j and k. Techn-

cally, Tijk > 0 implies Si < Sjk if Sjk is a strict maximum for useful

job skills. Among other things, Tijk is a function of the "trainability" of

individual i in occupation j.



These assumptions lead to the following specifications:

(3) A = f(Si, Sjk, Tijk)

where A is a binary variable representing skill improvement training. Vari-

ables used will be similar to those used for prior training, as will be the

nature of the models presented, with one exception. To help measure an in-

dividual's skill level relative to his occupation, in some models, we use

a variable for actual prior training (P) and one for the gap between actual

and predicted prior training (P-P). As this latter variable gets larger,

presumably the skill deficiency widens and the greater the need for skill

improvement training. An alternative that is more arbitrary but reduces

identification problems involving P is to include dummies:

D1 = 1 if P = 1, P z .5, 0 otherwise

D2 = 1 if P = 1, P < .5; 0 otherwise

D3 = 1 if P = 0, P t .5; 0 otherwise

D2 represents presence of more qualifying training than expected, G3 less

than expected. A further distinction between these models and the earlier

ones is the effects of different types of qualifying training on skill im-

provement training.

Tables 5-22 and 5-23 report coefficient estimates for occupation and in-

dustry dummy variables in linear probability regressions on skill improvement

training. The intercept probability for a full-time worker in a private firm

with no firm experience is 0.2492, to which industry and occupation coeffi-

cients should be added to get an industry-occupation specific probability.

Both sets of coefficients form patterns very similar to those in the quali-

fying training regressions the Spearman rank correlation coefficient between

qualifying and skill improvement regression coefficients are 0.78 and 0.89 for

the industry and occupation coefficients, respectively. Among different jobs,

then, there is a high correlation between need for training prier to the job

and receiving training at the job. Some minor exceptions to this are that

college teachers, health technologists, and secretaries are relatively less

likely to receive training at the job than they were to have had prior

training. The same is true for those in repair and personal service and
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construction and chemical manufacturing industries. Relatively more likely to

receive skill improvement training than qualifying training are those in the

protective service or farm management or in the communications industry. The

adjusted R2 for this regression was 0.1551, whereas that for a similar re-

gression with a reduced set of dummy variables was 0.1.380, indicating that the

smaller set is nearly as good. This smaller set is used in all subsequent

skill improvement training regressions.

Table 5-27 contains three sets of regression estimates for skill improve-

ment training that use individual characteristics: one with individual char-

acteristics alone, one adding job characteristics, and a third adding some

interaction effects. The first set shows that females, whites, non-Hispanics,

those who were ever married, household heads, veterans, female household heads

and those outside of SMSAs are more likely to receive skill improvement train-

ing, effects that are basically similar to the qualifying training results,

except that the signs for insid° SMSA and female household head are reversed.

The negative inside SMSA sign holds up across the regressions and may be due

to greater reliance on skill improvement training because of reduced avail-

ability of already trained individuals outside cities. The sex difference

disappears in subsequent regressions, suggesting that any difference is due

to differences in occupations, and so forth.

The school coefficients are also similar to those found in the qualifying

training regressions. Years of high school, college, and master's work have

progressively stronger effects on the probability of taking skill improvement

1....?ining, but postmaster's work is insignificant and completing college has

a negative effect. It is also true that when more job descriptive variables

are included, the schooling coefficients diminish. Here, however, formal edu-

cation is less likely to be the training itself, so that these results indi-

cate a complementarity between education and skill improvement training either

due to innate trainability making the "cost" of each lower or due to formal

education directly reducing the "cost" of further training.

The coefficients on the experience variables show that any experience in

the firm increases the likelihood of having received skill improvement train-

ing, but nonfirm experience reduces that likelihood. Whereas the first result

is expected purely on the grounds of "time at risk" of receiving training, if
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TABLE 5-27

SKILL IMPROVEMENT TRAINING LINEAR PROBABILITY REGRESSION COEFFICIENTS

(t-statistics in parentheses)

Variable Model 1 Model 2 Model 3

Intercept .170 (4.92) .230 (6.28) .297 (7.75)

Male -.045 (-6.09) .003 (0.41) .001 (0.11)

White .033 (5.52) .035 (6.07) .035 (6.01)

Hispanic -.034 (-3.71) -.039 (-4.43) -.044 (-4.94)

Married .016 (2.25) .009 (1.30) .009 (1.27)

Never married -.047 (-5.98) -.029 (-3.73) -.028 (-3.6 )

Household head .034 (4.43) .014 (1.85) .016 (2.10)

Veteran .024 (4.40) .013 (2.31) .010 (1.89)

Inside SMSA -.020 (-5.41) -.029 (-7.91) - 329 (-7.87)

Female household
head

.021 (1.87) .016 (1.40) .014 (1.25)

Schooling
Yrs. of qrade school -.010 (-1.78) -.010 (-1.74) -.015 (-2.62)

Yrs. of high school .020 (3.89) .012 (2.38) .005 (0.97)

Yrs. of college .064 (22.3) .031 (11.0) .028 (9.72)

Yrs. of master's
work

.073 (10.1) .020 (2.86) .016 (2.29)

Yrs. of post-
master's work

.002 (0.21) -.016 (-1.48) -.022 (-2.06)

Completed grade
school

.020 (1.03) .019 (0.85) .022 (1.01)

Completed high

school

.000 (0.02) -.007 (-0.54) -.003 (-0.[6)

Completed college -.065 (-5.68) -.047 (-4.30) -.047 (-4.25)

Experience
Firm exper., pre-

vious occp.

.020 (17.5) .012 (8.32) .00c)4 (1.91)

Firm exper, pe-
vious occp.'

-.00065 (-13.4) -.00042 (-7.90) -.00040 (-7.59)

Occup. exper.,
previous firm

-.0011 (-1.54) -.00042 (-5.74) -.0055 (-3.52)

Occup. exper., ,
previous firm'

-.00009 (-3.47) -.00000 (-0.36) -.00001 (-0.34)

Other previous
experience

-.0041 (-8.57) -.0053 (-10.3) -.0049 (-Q.46)

Other previous
experience

-.00000 (-0.11) .00001 (1.24) .00000 (0.37)

Occup. exper.
within firm

.017 (29.7) .0130 (22.1) .0062 (5.07)

Occup. exoer.,
within fire

-.00044 (-25.7) -.00032 (-18.6) -.00030 (-17.2)

Switched ozcp.
withir firm

.011 (1.75) .0096 (1.58)

Other previous
exper., female

.0020 (5.70) .0019 (5.48)

Government sector .075 (9.89) .075 (9.84)

Self-employed -.065 (-9.82) -.064 (-9.66)

Part-time -.054 (-11.3) -.055 (-11.5)

Qualifying training .111 (27.4) .111 (27.4)

Occupat..on 6 in-

dustry variables

(absent) (present) (present)

Educ. x occp. exp. .0001 (0.98)

Educ. x firm exp. .0005 (2.67)

Educ. x firm
occp. exp.

.0005 (6.31)

.1126 .1765 .1771

UNIVERSE: All employed persons in the January 1983 Supplemental CPS.

NOTE: To determine the significance levels of the coefficients, see the notes to

Table 5-24.
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nothing else, the latter is more unusual. It may bt that previous o -,upation-

al experience indicates some attachment to the occupation and hence the pre-

sence of prior occupational skills, resulting in little need for additional or

firm-specific training. The negative effect of other previous experience is

similar to its effect on qualifying training, but here is more fully due to

its being an indicator of less occupational attachment and thus probably of a

"secondary labor market" career that :evolves little training. Both of these

negative nonfirm experience effects are considerably smaller than the positive

firm experience coefficients.

Once again the pure job-descriptor variables explain more variation in

skill improvement traininq than do the individual variables of model 1, with

adjusted R2's of 0.1380 versus 0.1126. When they are combinPd in model 2

the proportion of variance explained rises to 0.1765, again indicating con-

siderable confluence of their explanatory functions.

:,ome other influences displayed in models 2 and 3 include that these self-

employed or working part-time are much less likely to receive skill improve-

ment training, whereas those in goverment or with qualifying training are

much more likely to do so. The negative effect of other previous experience

is smaller for females, allowing for such time to represent time out of tne

labor market to raise a family rather than a variable job his'cory. Allowing

education-experience interactions reveals a marked difference from the qual-

ifying training regressions. Here it is education ano firm experience var-

iables that have complementary effects, whereas it was the previous occupa-

tional experience that was substitutable for education in the prior model. In

this case, firm experience increases likelihood of having received on-the-job

training more in the presence of greater education than with less education,

possibly indicating on-the-job screening effects. There is also a small

positive "promotion" effect of switching occupations within the firm.

also report some partial regression results where all variables used

except those relating to qualifying training are the same as in model 2.

First

Ai = .125 BEFJOBli + .158 BEFJOB2i .055 BEFJOB3i + .094 BEFJOB4i

(25.4) (26.U) (13.7) (7.27)

+ .138 BEFJOB5i + .032 BCFJOB6i + other variables

(7.28) (3.35)
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where BEFJOBI f*.rough BEFJOBE represent qualifying training in the form of (1)

schooling, (2) formal company training, (3) informal OJT, (4) Armed Forces,

(5) cerresponde course and (6) °V' ources, and t-statistics are shown in

parentheses. All have significant positive effects, but the formal company

training, schooling, and correspondence course effects are the largest. Clear-

ly, prior schooling and formal company training often provided by the current

employer while the employee was in a different position within the firm, are

expected to lead to continued training, but the correspondence course effect

is not predicted in this context.

Secondly,

Ai = .374 Pi - .271 (Pi-Pi) + other variables

(16.1) (-11.8)

where Pi is qualifying training and Pi is the )redicted value of qualify-

ing training (from a linear ,robability regresion including the full set of

industry and occupation dummies). This shows that the lower the predicted

probability of having qualifying training, the smaller the cha6,es of taking

skill improvement training, and reinforces the argument that it is the job

that determines training. The opposite effect on the residual or predicted

training term would have argued for a strong unobserved "ability" effect on

training of both types that would result in training even when not otherwise

predicted.

A third regression,

Ai = .157 Dli + .092 D2i 4 .038 03i + other variables

(22.9) (15.5) (5.25)

where DI, 02, and 03 are dummy variables described earlier, provides a slightly

different picture of a similar story. A combinacion of actual an predicted

qualifying training (01) is most likely to lead to skill improvement training.

Actual but not predicted prior training (02) has a positive effect but one not

as strong as that of DI, pointing to the importance of having the right job

characteristics. The positive effect of 03 (pi Acted but not actual prior

training) also points to the importance of the characteristics that predict
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training. Because D3 is negatively related to qualifying training, and quali-

fying and skill improvement training are positively correlated, the effect of

D3 here could easily have been negative. The stronger effect of D2 versus

D3 only reflects the incomplete predictive power of the preliminary regression.

Table 5-28 presents linear probability regression estimates for skill im-

provement training broken out by sex and race. First, note that the percent

of variation explained is remarkably similar across groups, implying that

effects of unobserved factors--ability, and so forth--may be similar. Among

the demographic variable effects, some differences observed are the more

positive effects of current marriage and bachelorhood for minority men--the

latter being somewhat surprising. Minorities also show that being head of

household has little effect on skill improvement training.

Some differences among the schooling coefficients include that years of

high school have a significantly positive coefficient only for white women,

althouah the effect is nearly as strong for minority men. Years of college

are significantly positive for all but minority females, but it is only for

them that master's work is significant. The somewhat weaker school coeffi-

cients as compared to model 2 of table 5-27 are due to the inclusion of types

of qualifying training, which are generally very strong determinants of skill

improvement training. The experience variables show no significant changes

in sign from tne combined group results in table 5-27, althougn there are a

few statistically insignificant differences. The negative self-employed

ellect is strongest for men, whereas the negative part-time effect is

strongest for whites, particularly women.

Among qualifying training effects, the schooling effect is smaller for

females but the OJT effect is larger. Aside from Armed Forces training, the

other prior training categories have their largest effect on white females,

which would suggest that there is a stronger tendency for training to be pro-

vided to women who already .a.ue skills and have demonstrated their ability to

be trained.

Lastly, table 5-29 displays regression estimates using types of skill

mar-we:Tent training as the dependen. variables. It shows that Hispanics,

veteran..., those inside SMSAs, and female household heads are relatively more
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TABLE 5-28

LINEAR PROBABILITY REGRESSION ESTIMATES OF
SKILL IMPROVEMENT TRAINING, BY RACE AND SEX

(t-statistics in parentheses)

Variable

Intercept
Married
Never married
Househuld head
Veteran
Inside SMSA

Schooling
Yr. of grade

school
Yrs. of high

school

Yrs. of college .029

Yrs. of master's .016

work
Yrs. of post- .018

master's work
Completed grade .039

school

Completed high -.004

school
Completed college -.051

White
Males :

.209 (3.47)

.005 (0.44)

-.030 (-2.37)

.)35 (3'51)

.011 (1.72)

-.032 (-6.01)

-.001 (-0.05)

.006 (0.87)

(6.89)
(1.58)

(-1.20)

(1.04)

(-0.20)

(-3.20)

Experience
Firm exp., pre- .0083 (4.47)

vious occp.
Firm exp., pry- -.00031 (-4.88)

vious occp.
Occp. exp, pre- -.n076 (-7.36)

vious firm
Occp. exp, ge- .00007 (1.95)

vious firm'
Other previous -.0063 (-8.59)

experience
Other previous .00004 (2.1))

experience
Occp. exper. .0113 (14.1)

within firm
Occp. exper. -.00028 (-12.81

within firm
Switched occup. .014 (1.51)

within firm
Govt. sector .081 (6.70)

Self employed -.081 (-9.40)

Dart-time -.047 (-5.64)

Qualifying train- .140 (18.5)

ing in school
Qualifying train- .141

ing--formal company
Qualifying train- .046

ing--informal OJT
Qualifying train- .103

ing--armed forces
nualifying train- .126

ing--corres. course
Qualifying train- .026

(17.1)

(8.14)

:7.30)

(5.35)

(2.14)

White
Females

Black/Hispanic
Males

Black7Hispanic
Females

.145 (1.44) .125 (1.80) .199 (2.11)

.00S' (0.82) .044 (1.91) -.019 (-0.93)

-.021 (-1.80) .036 (1.32) -.042 (-1.87)

.031 (3.13) .006 (0.32) -.006 (-0.39)

.101 (0.88) .332 (2.14) -.281 (-1.49)

-.023 (-3.94) -.035 (-2.65) -.050 (-3.55)

.006 (0.38) -.006 (-0.76) -.018 (-1.50)

.02U (2.08) .019 (1.41) .014 (0.89)

.021 (4.57) .037 (3.90) .007 (0.64)

.080 (0:89) .025 (0.93) .075 (2.56)

.013 (0.70) -.040 (-0.97) -.099 (-2.03)

-.039 (-0.64) -.019 (-0.47) .054 (1.02)

-.013 (-0.62) -.029 (-0.81) -.008 (-0.19)

-.037 (-2.11) -.047 (-1.19) -.036 (-0.87)

.0157 (5.65) .0198 (3.52) .0050 (0.75)

-.00063 (-5.41) -.00069 (-2.78) -.00011 (-0.32)

-.0015 (-1.15) -.0061 (-2.40) .0031 (0.96)

-.00008 (-1.62) .00009 (0.99) -.00009 (-0.68)

-.0015 (-1.94) -.0040 (-2.62) -.0015 (-0.90)

-.00004 (-1.82) .00004 (1.18) -.00003 (-0.85)

.0165 (15.0) .0096 (4.82) .0150 (6.32)

-.00043 (-11.7) -.00021 (-3.47) -.00031 (-3.94)

.010 (1.02) -.024 (-1.22) .031 (1.41)

.068 (5.60) .080 (3.56) .058 (2.50)

-.026 (-2.07) -.0°5 (-3.47) -.061 (-1.69)

-.059 (-8.78) -.032 (-1.90) -.034 (-2.10)

.103 (13.6) .139 (7.15) .094 (5.21)

.176 (16.0) .162 (7.71) .120 (4.98)

.064 (9.48) .045 (3.26) .079 (5.15)

-.095 (-1.33) .097 (2.50) -.204 (-1.49)

.187 (4.86) .141 (2.01) .066 (0.51)

.049 (2.57) .029 (0.88) .021 (0.48)

ing--other sources
Occup. & industry (present) (present)

variables

(present) fpreSent)

7.2
.1895 .1885 .1935 .1787

N 29,898 23,519 4,912 4,580

V .373 .357 .264 .301

UNIVERSE: All employed persons in the January 1983 Supplemental CPS :n the

appropriate race/sex category.

NOTE: To determine the significance levels of the coefficients, see the notes to

Table 23.
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likely to be in the schooling group, those married or heads of households are

more likely to be in the formal company training group, whereas whites are

relatively less liLly to be in the informal OJT groups. The schooling vari-

ables show that college and master's work are strongly related to skill im-

provement schooling; indeed they may be the same thing. Only college is a

strong positive determinant of formal company training, whereas postmaster's

work has a very strong negative effect on this type of training. No schooling

variables are signifi'ant positive predictors of informal OJT, but graduate

work makes it less likely.

The experience variables have the same sign pattern across different

skill improvement training types, although there are some differences in the

magnitude of the effects. Notably, previous firm experience is most positive

for formal company training, whereas previous occupational experience is most

negative for informal OJT. The former indicates some relationship between

firm attachment and formal company training, whereas the latter probably re-

presents a reduced need for informal OJT. The effect of current job tenure

is most positive on skill improvement schooling, possibly indicating that

such schooling is received or undertaken by the more favored or more ambi-

tious employees. The occupational switch variable is strongly positive only

in predicting informal OJT. Although this effect is not surprising, one

might have expected a positive effect on formal company training as well.

The negative effect of other previous experience is mitigated least for

qualifying schooling, indicating that the schooling path is least likely

to be taken by females returning to work. However, the self-employed are

relatively more likely to go back to school than to take any other kind of

training.

People strongly tend to receive the same kind of training while at the

job as they received prior to the job, as evidenced by the pattern of quali-

fying training coefficients. The strength of these correlations is a little

surprising, because one might expect people to progress from one kind of train-

ing to another. However, it is evident that people either identify with a

certain type of training or stay in occupational channels that make use of a

particular training style.
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TABLE 5-29

LINEAR PROBABILITY REGRESSION ESTIMATES
OF TYPES OF SKILL IMPROVEMENT TRAINING

(t-statistics in parentheses)

Variables

Intercept
Male

White
Hispanic
Married

Never married
Household head
Veteran
Inside SMSA

Female household head

Schooling

iTTCR-grade school
Yrs. of high school
Yrs. of college
frs. of master's work
Yrs. of post-

master's work
Completed grade school
Completed high school
Completed college

Experience
firm experience, pre-

vious occupation
Firm experience, pe-

vious occupation'
Occup. experience,

previous firm
Occup. experience,

previous firm
Other previous exper. ,

Other previous exper.'
Other experience

within firm
Other experience
within firm

Switched occupation
within firm

Other previous ex-
perience, female

Government sectui
Self-employed
Part-time

Occupation & industry
variables

Prior training- -

in school
Prior training- -

formal compary
Prior training- -

informal OJT
Prior training- -

armed forces
Prior training--

corres. course
Prior training- -

other sources

,R2

At-Job
Schooling

At-Job Formal At-Job
Company Training Informal OJT

.054 (2.19) .089 (3.60) .127 (4.38)
-.004 (-0.87) .003 (0.56) .004 (0.60)
.020 (5.11) .021 (5.36) -.001 (-0.27)

-.007 (-1.13) -.023 (-3.78) -.017 (-2.44)
-.002 (-0.421 .015 (3.04) -.006 (-1.15)
-.013 (-2.66) -.013 (-2.44) -.008 (-1.28)
-.008 (-1.67) .022 (4.22) -.000 (-0.03)
.009 (2.29) -.001 (-0.27) -.002 (-0.52)

-.002 (-0.63) -.015 (-5.97) -.013 (-4.48)
.022 (2.99) -.001 (-0.07) -.001 (-0.11)

-.004 (-1.16) -102 (-0.65) -.003 (-0.78)
.002 (0.55) .004 (1.22) .005 (1.15)
.017 (8.64) .011 (5.78) .004 (1.54)
.038 (8.01) -.001 (-0.24) -.015 (-2.68)

-.003 (-0.48) -.032 (-4.44) -.018 (-2.08)

.000 (0.00) -.012 (-0.82) .021 (1.17)
-.009 (-1.05) -.004 (-0.50) .000 (0.05)
-.051 (-6.92) .004 (0.50) .004 (0.51)

.0039 (4.10) .0090 (9.37) .0026 (2.33)

-.00014 (-3.97) -.00026 (-7.27) -.00012 (-2.95)

-.0001 (-0.17) -.0025 (-4.91) -.0050 (-8.55)

-.00003 (-1.92) .00002 (1.21) .00008 (3.99)

-.0031 (-8.85) -.0022 (-6.20) -.0017 (-4.08)
.00003 (4.26) .00001 (1.22) -.00001 (-0.55)
.0075 (19.0) .0044 (11.0) .0025 (5.29)

-.00018 (-15.5) -.00011 (-9.52) -.00006 (-4.39)

-.002 (-0.45) .000 (0.10) .017 (3.35)

.0003 (1.39) .0010 (4.61) .0009 (3.35)

.033 (6.42) .037 (7.19) .039 (6.39)
-.005 (-1.20) -.054 (-12.0) -.060 (-11.4)
-.017 (-5.19) -.018 (-t 67) -.024 (-6.34)

(present) (presen ) (present)

.108 (32.4) .047 (13.9) -.012 (-2.99)

.030 (7.24) .183 (43.9) .011 (2.34)

.013 (4.94) .016 (5.78) .047 (14.8)

.037 (4.25) .082 (9.24) .020 (1.95)

.033 (2.59) .054 (4.16) .065 (4.25)

.013 (2.04) .006 (0.96) .027 (3.59)

.1772

.116

.126

.112

.0311

.143

UNIVERSE: All employed individuals in Supplemental CPS sample.

NOTE: To determine significance levels of the coefficippt>. see the note to
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The principal conclusion from examination of the determinants of quali-

fying and skill improvement training is that they are very similar and are

highly correlated with each other, both generally and within subcategories.

Although industry and occupation seem to be the stisongest determinants of

training, demographic, education, and experience are also significantly

related to these phenomena.

5.4 Training and Earnings

Estimation Considerations

As related earlier, training should take place only if its expected net

benefit is positive. The direct benefit should be higher productivity, which

should translate to greater profits for the employer and higher pay and non-

pecuniary benefits for the employee. Here, the only effect of training that

can be dirf.,:tly observed is that which influences observed earnings.

The proportion of benefits due to training that accrues to the employee

depends on a number of factors. For example, if all potential employees are

equally skilled and equally trainable, and all training is firm-specific, the

only effect of training on the employee would be a slight increase in earnings

fter training in order to induce the employee not to leave the firm. Even

this could be offset by a slight decrease in earnings during the training

period, and we may see no net effect of training. On the other hand, if all

training were compleely general and individuals were heterogeneous in train-

ability and innate productivity, and the latter two were positively corre-

lated, then all benefits of training would accrue to the individual, and the

observed earnings of trainees would be higher due not only to training but

also due to higher innate productivity (assuming the more trainable get more

training). Hence the observed effect of training on earnings depends on the

type of traininc, unobserved worker heterogeneity, and the proportion of bene-

fits that are pecuniary, as well as a number of other factors such as the

correlation of observed training and unobserved training (learning-by-doing)

and a variety of principal-agent considerations that have recently been

pursued in the literature (e.g., lazear 1981, Hashimoto 1981).
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With these factors under- consideration, we begin with the standard log

earnings specification for estimation purposes:

m n

In Yi(t) = a + b'Xi(t) + kLirskSik(t) + J11 rTiTij(t) + ln[1-I(t)] + ui(t)

where

Yi(t) = observed earnings of individual i at time t,

Xi(t) = vector of individual characteristics,

rsk = rate of return to a year of schooling of type K,

sik = years of schooling of type K,

m = number of school types,

rTj = rate of return to training of type j,

T ij (t) = equivalent years of training of type j at time t,

n = number of training types, and

I(t) = proportion of time in training at time t.*

Since much training occurs via learning by doing and is not directly ob-

servable, the standard assumption is that such training declines linearly with

experience, and hence accumulated training can be represented by a quadratic

function of experience. Since different types of experience may have differ-

ent degrees of relevance to the current job, we respecify the equation

lnYi(t) = a + b'X (t)
+ 1(1 rskSik(t) +

121 (clEil;t) + d1E1(t)) +

E.E r T (t) + In [1-I(t)] + ui(t)
j=1 Tj ij

where Eil is years of experience of type 1 and ci and di are functions of

the rates of return of the unobserved training, initial human capital, and the

parameters of the training time function, and there are still n' types of

directly observab,e training. The investment time I(t) is not directly ob-

served and here will be accounted for in two ways: (1) if it is a declining

function of experience, it will ue represented by Eil and Eli', hence

changing their coefficients somewhat; and (2) a dummy for having changed jobs

in the past year w411 capture any first-year deviations from the assumed

linearity of investment time.

*This specification assumes that nonpecuniary returns are a constant propor-
tion of total returns accruing to the individual.



Observable training is generally not measured in equivalent years, and

thus, to the extent that the amount of training is not directly measurable the

resulting estimated rate of return will be weighted by the average amount of

training. Hence a dummy variable representing a month-long training course

will have a much smaller estimated rate of return than that for a year of

schooling, even if the two types of investments are equally skill-producing

per unit of time.

In addition, this specification assumes a constant rate of return to

training over individuals and over time, in contrast to some of the implica-

tions of the screening, shirking, and implicit contract literature. However,

by interacting training with variables like education and experience we can

allow for variations in rates of return and make comments on the reasons for

those variations.

Estimation Results

The estimates of returns to training and other results will be presented

in increasing degrees of detail about the type of training. Following those

will be an examination of the interaction affects of training with formal

schooling and experience, as well as a breakdown of returns to training for 10

major occupational groups. In all cases, the dependent variable is the

natural logarithm of weekly earnings reported in the survey week.

Table 5-30 presents a full set of regression coefficients for three spec-

ifications: one with individual characteristics but not training variable,

for comparison purposes, one with individual characteristics and basic train-

ing variables, and one which adds occupation and industry variables as wEll.

Focusing on the training variables first, we see that in model 2, those

reporting having needed skills to qualify for their job had earnings 16.0

percent higher than those who did not, whereas those reporting having taken

training to improve their skills while at their current job have earnings

12.9 percent higher than those who did not. However, there is some reduncancy

in their effects, as those reporting both types of training had earnings only

22.2 percent higher than those who reported neither. The inclusion of occupa-

tion and industry dummy variables in model 3 reduces the qualifying training

1'!!13 !'2,38
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TABLE 5-30

Log Earnings Regression Coefficierts
with Simple Training Effects

(t-statistics in parentheses)

Variable Model 1 Model 2 Hode1 3
Intercept 4.946 (68.3) 4.911 (69.0) 5.052 (69.9)Male .141 (7.68) .163 (9.04) .141 (8.00)White .080 (6.53) .064 (5.27) .034 (3.03)Hispanic -.092 (-5.02) -.079 (-4.39) -.055 (-3.23)Married .073 (4.54) .067 (4.26) .050 (3.38)Never married -.0F6 (-3.86) -.060 (-3.58) -.058 (-3.72)Household head .213 (12.0) .194 (11.1) .151 (9.21)Govt. sector .000 (0.02) -.020 (-1.88) -.002 (-0.17)Veteran .051 (4.23) .047 (3.98) .030 (2.69)Inside SMSA .106 (12.9) .103 (12.7) .091 (11.9)Female household
head

-.069 (-2.65) -.059 (-2.35) -.038 (-1.42)

Schooling

-.031 (-2.65) -.031 (-2.64) -.030 (-2.76)
f years, 1-8

years, 9-12 .040 (3.10) .034 (2.69) .029 (2.51)# years, 13-16 .067 (10.4) .051 (7.95) .035 (5.81)# years, 17-18 .109 (6.94) .093 (6.02) .093 (6.:6)# years, 19+ .042 (1.79) .043 (1.87) .053 (2.46)Completed grade
school

.125 (2.42) .119 (2.34) .107 (2.26)

Completed high
school

.039 (1.29) .035 (1.18) .029 (1.04)

Completed college -.014 (-0.56) .00043 (-0.01) -.023 (-0.99)
Experience

Occupational exper., .0187 (10.5) .0153 (8.66) .0157 (9.51)Occupational exper.' -.00047 (-6.98) -.00037 (-5.54) -.00038 (-6.07)Firm experience, .0421 (12.6) .0381 (11.6) .0305 (9.93)Firm experience' -.00101 (-7.77.i -.00087 (-6.85) -.00069 (-5.80)Occupational exper.
within firm

.0268 (16.3) .0255 (15.7) .0226 (14.8)

Occupational ;per.
within firm

-.00058 (-10.0) -.00054 (-9.51) -.00049 (-9.18)

Switched occupation
within firm

-.012 (-0.79) -.012 (-0.79) -.0194 (-1.38)

Other experience, .0065 (S 6) .0068 (5.48) .0048 (4.17)Other experience' -.00023 (-6.91) -.00021 (-6.63) -.00015 (-4.99)Other exp. - female -.0024 (-2.74) -.0023 (-4.51) -.0014 (-1.73)Changed jobs
past year

-.076 (-4.89) -.069 (-4.51) -.053 (-3.68)

Occup. & industry (absent) (absent) (present)Qualifying training
.160 (14.9) .105 (10.2)Skill improvement

training
.129 (9.10) .088 (6.61)

Training
interaction

-.067 (-3.86) -.035 (-2.17)

R
2

.4133 .4348 .5115

UNIVERSE: All full-time workers who report earnings in the January 1983 Supple-mental CPS; N = 10,495.
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effect to 10.5 percent, the skill improvement training effect to 8.8 percent,

and the combined effect to 15.8 percent. The higher estimates without the job

characteristic variables is due to the general correlation of training with

higher paying occupations, so the training variables pick up this higher pay,

even though it may not be due to training. On the other hand, the occupation

variables may pick up differences in type and intensity of training, so that

without further detail in the training variables it is difficult to say which

model more truly represents the average training effect.

Before moving on to models with more precise training variables, it is

interesting to note how inclusion of training affects other variables in the

model. Beisl male has a larger effect on earnings when training is accounted

for, because more females have training, but this change disappears when oc-

cupation and industry are included. Most other demographic variables have a

smaller effect when training is included because they are positively corre-

lated with training. High school-, college-, and master-level education

effects drop somewhat when training is included, although not as much as one

might expect given that qualifying training includes job-relevant schooling.

This leads to the conclusion that much of the schooling effect on earnings is

due to its production of general human capital or its correlation with abil-

ity. It is also interesting that although the earnings effects of high school

and college fall when job variables are included, the effect of post-graduate

work stays constant o- rises. Finally, experience effects fall slightly when

training variables are included, possibly implying that returns to experience

are greater for those with training. More will be said about this later.

Tables 5-31 and 5-32 present estimated training effects on log earnings

for more detailed levels of trainina, when all other explanatory variables in-

cluded in model 3 are present. The first row and column are the direct train-

ing effects, whereas the rest of the table displays interactions between two

types of training. The largest returns are to skill improvement schooling

(10.4 percent) and formal company training (10.8 percent) while on the job.

Next at 9.8 percent and 9.7 percent are qualifying formal training and infor-

mal OJT, respectively. Those who reported informal OJT or other training on

the job also had significantly higher earnings. Two-thirds of the interaction

3.18AitA\':%7T:i.)12,3d
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TABLE 5-31

LOG EARNINGS REGRESSION COEFFICIENTS FOR TYPES OF TRAINING
WITH BETWEEN-TYPE INTERACTIONS

(t-statistics in parentheses)

Qualifying

Training

Skill Improvement Training

Intercept Schooling

Formal

Company
Training

Informal
OJT Other

Intercept .104 .108 .,046 .069
(4.67) (5.75) (3.16) (1.91)

Schooling .363 -.032 .003 -.008 -.032
(4.55) (-1.32) (0.14) (0.35) (-0.83)

Formal Company .098 -.041 -.053 .011 -.044
Training (5.14) (-1.25) (-1.97) (0.33) (-0.83)

Informal OJT .097 -.055 -.029 -0.64 .019
(8.39) (-2.20) (-1.24) (-2.97) (0.50)

Armed Forces .048 .028 .078 -.050 -.027
(1.20) (0.45) (1.40) (-0.81) (-0.33)

Correspondence -.025 .159 -.045 -.065 .023
Course (-0.27) (1.60) (-0.46) (-0.64) (0.22)

Other .057 -.086 -.085 .079 -.105
(1.52) (-1.13) (-1.15) (1.25) (-1.18)

TABLE 5-32
LOG EARNINGS REGRESSION COEFFICIENTS
FOR WITHIN-TYPE TRAINING INTERACTIONS

(t-statistics in parentheses)

Quali'ying

Training

Skill Improvement Training

Schooling

Formal

Company
Training

Informal
OJT

Corres.
Course

Armed
Forces Other

Schooling -.022 .004 -.027
(-0.72) (.013) (-0.48)

Formal Company -.021 .008 .017
Training (-0.73) (0.27) (0.27)

Informal OJT -.013 .012 -.000
(-0.68) (0.44) (-0.01)

Correspondence -.115 -.009 -.030
Course (-2.14) (-0.14) (-0.61)

Armed Forces -.178 .107 -.053 .031

(-2.11) (1.10) (-0.59) (0.28)

Other -.004 .053 -.112 -.123 .156 - --

( -0.07) (0.70) (-2.14) (-0.90) (1.19)
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effects were negative, and most significant were those between formal company

training prior to and on the job (-5.3 percent), informal OJT prior to and on

the job (-6.4 percent), and qualifying informal OJT with skill improvement

schooling (-5.5 percent). Many of tne other interactions, both negative and

positive, are of similar sizes, but the effects are not statistically signifi-

cant because of the small number of people reporting those combinations. In

general, these results demonstrate that some skill training is important for

higher earnings but that there is a decreasing marginal effect of added train-

ing, especially when it is similar to that which one has already had. The

smaller effects of the school training are due to the fact that general educa-

tion has already been controlled for.

Interactions within qualifying training types and skill improvement train-

ing types are shown in table 5-32, with the qualifying training interactions

below the diagcdal and the skill improvement interactions above the diagonal.

These are from the same regression as the results in table 5-31, so together

with those results, it should be possible to calculate the net training effect

on earnings for an individual with any combination of training types (ignoring

three-way interaction effects, and so forth). Within qualifying training

types, the most significant interactions are between schooling and corres-

pondence courses (-11.5 percent) or Armed Forces training (-17.8 percent) and

between informal OJT and other training (-11.2 percent). None of the skill

improvement interactions are either large or significant.

Table 5-33 presents earnings effects of yet more detailed characteris-

tics. Those receiving trairing through school or formal company programs gave

information on features of the training, and variables representing those

features were included in a log earnings equation that also controlled for all

variables used in model 3, as well as the four other qualifying training cate-

gories two other skill improvement training categories, and all interactions.

Although many of the coefficients shown are not significant, reducing the

number of variables and interactions in the regression to avoid multicol-

linearity did not generally make a difference.

What we find is that, among schooling types, only training at 4-year col-

leges or more has a significantly higher payoff than equivalent non-job rele-

vant schooling, and high school vocational programs are significantly worse.

f )19
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TABLE 5-33

ICU EARNINGS REGRESSION COEFFICIENTS FOR
DETAILED TRAINING CHARACTERISTICS

(t-statistics in parentheses)

Qualifying
Qualifying
Formal

Skill

Improvement

SkiT1

Improvement
Formal

Variables Schooli.g Company Schooling Compv.v

Intercept .094 (2.G1) .102 (3.04)

High School -.047 (-1.98) -.009 (-0.13)
Vocational

Private Postsecondary .036 (1.24) .021 (0.49)
Vocational

Public Postsecondary .047 (1.53) -.033 (-0.76)
Vocational

Junior or Community .006 (-0.28) .010 (0.32)
College or Techni-
cal Institute

4-year College
or University

.047 (1.91) .011 (0.35)

Employer Paid -.014 (-0.54) .050 (2.33)

CETA-Type Program -.051 (-1.37) .015 (0.23) .089 (1.74) -.104 (-1.89)

Length in Quarters .000 (0.N.) .004 (0.70) .001 (0.26) -.011 (-1.56)

Completed .048 (2.36) -.069 (-1.58) .037 (1.61) .011 (0.37)

Number of Courses .003 (0.69) .005 (1.06) .004 (0.84) .002 (0.53)

Away from Job -.034 (-1.46) .009 (0.44)

Apprenticeship .079 (2.54) -.005 (-0.11)

By Current Employer .038 (0.97)

By Former Employer .066 (1.50)

BEST COPY AVAILABLE
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This may be partly a sorting phenomenon but controlling for occupation and

industry should have reduced this prob'em. For qualifying schooling, complet-

ing the program has a significantly positive (4.8 percent) effect, being part

of a CETA-type program has a negative but insignificant (-5.1 percent) effect,

and no other features have large effects. For qualifying formal training, the

basic effect is slightly smallF- than before (9.4 percent), but if it was a ap-

prenticeship program, this effect is increased significantly by 7.9 percent.

The return is also greater if the formal traidng was provided by a current or

former employer and smaller if it was completed or was held away from the job.

For skill improvement schooling, the major positive features are em-

ployer paid (5.k, percent), CETA-type program (8.9 percent), and completion

(3.7 percent). The direction of the employer-paid effect here is contrary to

expectations in a usual training model and is probably a selection effect- -

employers encourage good employees to get more schooling. Fnr skill improve-

ment formal training, the basic effect is still large (10.2 percent) but the

apprenticeship effect is very small, which is not unusual since this training

is most likely employer paid, and a selection effect is less likely here. In

this case the (ETA effect is la,-ye enough (-10.4 percent) to erase the basic

training effect- The opposite effects of the CETA variable in the skill im-

provement training categories are surprising.

Table 5-34 shows further results for features of training at school. For

each of the five types of school, dummy variables were created for five fea-

tures of the schooling, wh:ch were used in log earnings regressions with all

demographic, job characteristics, and training variables, including inter-

actions. Unfortunately, here small sample sizes result in large standard er-

rors and small t-statistics. Few consistent patterns are discernible among

these results. However, qualifying schooling at a 4-year college or univer-

sity that is completed shows a significantly higher return then non-job-

relevant schooling, unless the employer pays for it. Some of the CETA ef-

fects are large enough to be significant, but the signs of the effects vary.

Training effects for sew-race subgroups are shown in table 5-35. It is

aotable that the qualifying schooling effect is very small for white females,

most likely due to a difference in average type of schooling. The qualifying

5-65
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TABLE 5-34

LOG EARNINGS REGRESSION COEFFICIENTS FOR
FEATURES OF TRAINING AT SCHOOL

(t-statistics in parentheses)

Feature

Qualifying

High School
Prosram

Private Post-
secondary
Vocational
Prosram

Public Post-
seco.Jary

Vocational
Pros ram

Junior or
Community
College

4-Year College
or University

Mining
Employer .080 .J95 .071 .008 -.102
paid (0.98) (1.21) (0.91) (0.16) (-2.67)

Completed .091 -.046 .052 .063 .052
(1.35) (-0.61) (0.64) (1.34) (1.71)

CETA-type -.093 -.056 .024 -.078 .012
(-0.96) (-0.55) (0.22) (-1.06) (0.20)

2-3 quar- -.033 .076 -.030 -.060 -.008
ters (-0.44) (1.04) (-0.34) (-0.91) (-0.12)

4+ quarters -.052 .168 -.024 -.016 -.033
(-0.75) (2.40) (-0.30) (-0.26) (-0.69)

Intercept -.048 .000 .035 .005 .088
(-0.69) (0.00) (0.39) (0.07) (1.94)

Skill Imrovc-
ment Trainin

Emp oyer .026 .079 .069 -.001 ,026
paid (0.15) (1.01) (0.85) (-0.02) (0.85)
Completer -.015 .008 -.055 .013 .013

(-0.54) (0.08) (-O. 3) 0.28) (0.38)
CETA-type -.482 -.229 .361 .167 .057

(-1.12) (-1.18) (2.43) (1.74) (0.75)
2-3 quar- .066 .057 -.008 .002 .050

ters (0.39) (0.59) (-0.09) (0.03) (1.21)
4+ quarters .202 .085 .159 -.073 .032

(1.07) (0.84) (1.17) (-1.43) (0.87)
Intercept .042 .006 .001 .074 .023

(0.22) (0.05) (0.01) (1.24) (0.47)



schooling and formal company training returns are highest for minority males,

but the informal OJT effect is smallest for the same group. Returns to other

types of qualifying training are generally more variable and less significant

because of small sample sizes. For skill improvement training types, returns

to schooling are much higher for minority males, as are returns to other train-

ing. The return to informal OJT is largest and only significant for white

males, whereas returns to formal company training are similar for all groups

but statistically significant only for the white groups. Overall, returns to

training seem to be fairly similar across these groups, and reveal only a few

major differences.

training and schooling. There are some training-schooling interaction

effects that are yet to be discussed. One is that the length of job-relevant

schooling at 4-year colleges or universities is not adequately measured by the

questions asked, the highest category being 52 weeks or more. Hence, the esti-

mate reported is not a good measure of the returns to such schooling. The

second problem is that those with greater ability may have higher returns to

training, but the best available proxy for ability may be years of education.

In an attempt to measure both of these phenomena, a log earnings regression

containing all demographic, training (as in table 5-33) and job interaction

variables, as well as the interaction effertt, shown in table 5-36, was run.

Immediately, we see that the returns to the 4-years in college and the

first 2 years of postgraduate work accrue whether the education is considered

job-relevant or not (compare schooling intercepts to those in model 3 in table

5-30, and note the only slightly smaller coefficients here). However, years

of postmaster's work seem to day off only if they are job-relevant and taken

prior to the current job. Also, there is a large (9.6 percent) but not

statistically significant effect of receiving university-level schooling while

at the job that does not depend on the years of schooling involved, although

it is negated if the work is at the postmaster's level. Since there are no

part-time workers in the sample, the skill improvement students most likely

went or are going to night school, and so, the large intercept may represert

an "ambitious" or "hard worker" effect.



TABLE 5-35

LOG EARNINGS REGRESSION COEFFICIENTS FOR
TYPES OF TRAINING BY SEX AND RACE

(t-statistics in parentheses)

Feature
White
Males

White
Females

Black/

Hispanic
Males

Black/

Hispanic
Females

Qualifyin. training

Schooling .093 .011 .160 .083
(4.11) (0:52) (2.95) (1.86)

Formal company .104 .051 .178 .118
training (3.93) (1.48) (2.45) (1.79)

Informal OJT .106 .092 .065 .100
(6.44) (4.50) (1.71) (2.55)

Armed Forces .048 .529 .203 -.224
(1.04) (1.43) (1.82) (-0.59)

Correspondence -.056 -.071 -.803 .483
course (-0.50) (-0.32) (-1.51) (1.17)

Other .072 -.136 .172 .378
(1.46) (-1.42) (1.43) (3.11)

Skill Improvement Training

Schooling .091 .093 .238 .077
(2.87) (2.42) (3.02) (0.87)

Formal company .107 .088 .077 .105
training (4.11) (2.69) (1.05) (1.33)

Informal OJT .079 -.003 .063 .044
(3.66) (-0.11) (1.40) (0.90)

Other .0725 .030 .276 .032
(1.42) (0.48) (1.89) (0.21)

N 5096 3508 1039 851



The coefficients in the lower right-hand corner of table 5-36 are general

education-training interactions and possibly a rudimentary indication of the

effect of ability on training. Having controlled for more specific interac-

tions, the significantly positive effect of the qualifying training-education

variable suggests that either education enhances trainability, greater ability

enhances the return to training, or those with more education receive more or

better training in ways that are unmeasured here.

Training and experience. Another feature of training is that the return

may not be constant over one's lifetime, This may be true for several rea-
,

sons. Training may enhance the return to other forms of human capital, such

as learning-by-doing or firm-specific human capital that accumulates with ex-

perience. It is also possible that those who receive training are generally

those with more ability who would naturally have earnings growth with experi-

ence greater than those of less ability. Both of these factors would suggest

positive training-experience interactions. On the other hand, qualifying

training may be used as a screening device for cmployers. Those without

qualifying training, being unproven, may receive lower earnings initially,

with the promise of fast earnings growth if they prove themselves. A more

detailed argument to this effect is given by Riley (1979), which suggests a

flatter earnings profile for thcse with prior training if screening is a

factor. For skill improvement training, the slope of the earnings profile

ought to depend on the amount of general versus firm-specific training, with

more general training resulting in lower initial earnings and a steeper

slope. Factors such as on-the-job screening by training or self-selection

incentives may also work to steepen the earnings profile.

To examine these effects, the interactions of six types of training with

experience in the same occupation at the same firm are entered in a log earn-

ings regression including a complete set of other variables, the same as those

used for the regression shcwn i . table 5-33. The results are seen in table

5-37. The significant results are that returns to qualifying formal company

training fall .47 pe-cent with each year of experience, whereas the returns to

skill improvement sL oling rise 0.48 percent with each year of experience.

The first result strongly suggests a screening effect, where presence of such



TABLE 5-36

LOG EARNINGS REGRESSION COEFFICIENTS FOR
TRAINING--EDUCATION INTERACTIONS

(t-statistics in parentheses)

Variable Intercept

Years of
College

Years of
Master's
Work

Years of
Doctoral
Work

Total Years
of Education

Intercept .029 .087 .001
(4.67) (3.96) (0.02)

Qualifying Training -.022 .014 -.020 .103
at 4-Year Col- (-0.31)
lege or University

(0.64) (-0.66) (1.95)

Skill Improvement .096 -.025 .005 -.102
Training at 4- (1.28) (-1.03) (0.15) (-2.14)
Year College
or University

Qualifying Training - -- .0035
of Any Type (2.07)

Skill Improvement --- - -- .0027
Training of Any Type (1.49)

TABLE 5-37

LOG EARNINGS REGRESSION COEFFICIENTS FOR

TRAINING--EXPERIENCE INTERACTIONS

(t-statistics in parentheses)

Training type Intercept Interaction

Qualifying Schooling
-.0011 (-0.90)

Qualifying Formal Company Training .115 (2.46) -.0047 (-2.62)

Qualifying Informal OJT .096 (7.24) .0005 (0.42)

Skill Improvement Schooling
.0048 (2.92)

Skill Improvement Formal .102 (2.98) .0002 (0.14)

Company Training

Skill Improvement Informal OJT .056 (3.25) -.0019 (-1.27)

AUG
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training gives the employer a strong indication of the skill level (especially

since much of this training was provided by tne current employer while the

employer was in a different position at the firm). The second result is

consistent with standard human capital theory, in that training at school is

primarily general training, so that the employee "pays" the costs during the

training period in the firm of lower wages but reaps the benefits later on.

The somewhat negative effect of the skill improvement informal OJT interaction

suggests that a major portion but not all of this OJT is firm-specific train-

ing "paid for" by the firm. It should be noted that the intercepts change

;versus table 5-31 or 5-33) in the expected directions, i.e., upwards if the

interaction effect is negative, and vice versa.

Training and occupation. Here we examine whether returns to training dif-

fer over some major occupational categories. Reasons for such variation would

be unmeasured differences in quantity and quality of training, some differ-

ences in the amount of screening necessary, and various institutional differ-

ences across occupations. Table 5-38 pfesents estimates of returns to school-

ing, formal company training and informal OJT for both qualifying and skill

improvement training for 10 occupational categories. The qualifying training

type coefficients are listed first, and the log earnings regression otherwise

controls for all variables present in the regression for table 5-34, which in-

cludes detail on schooling and formal company training and all interactions.

There , no significant differences in returns to qualifying schooling

across occupations, suggesting that the features of schooling exnlain most of

the variajon. Those in transportation and material movin service and

farming, and forestry and fisheries have the highest return_ to skill im-

provement schooling, althoagh not all are statistically significant due partly

to small sample sizes. These reslts probably indicate significant

heterogeneity within these occupations.

Farming, transportation, sales, clerica,l and laborers all have returns

to qualifying formal company training above 10 percent although not all are

statistically significant. Managerment and ex,,:u'ive and technical occupa-

tions have the lowest returns here, both uncle.' 5.0 percent. For skill infor-

mal formal company training, laborers, services, professional specialists, and

precision craftsworkers have returns over 10 percent, whereas technicians,

5-71
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TABLE 5-38

LOG EARNINGS REGRE:SION COEFFICIENTS FOR
TRAINING--OCCUPATION INTERACTIONS

(t-statistics in parentheses)

Occupation Intercept Schooling

Formal
Company
Training

Informal

OJT
Managerial and 272 (9.42) -.030 (-0.76) .044 (0.78) .143 (5.81)
Executive .047 (1.07) .093 (2.23) .070 (2.15)

Professional .248 (6.62) -.025 (-0.57) .085 (1.41) .068 (2.24)
Specialty .021 (0.48) .107 (2.36) .011 (0.30)

Technical .194 (4.35) -.056 (-1.09) .048 (0.64) .096 (2.26)
.003 (0.05) .035 (0.61) .025 (0.52)

Sales .122 (4.42) .009 (0.20) .120 (2.05) .123 (4.49)

.094 (1.58) .078 (1.67) .101 (2.95)

Clerical .064 (2.54) -.035 (-0.96) .105 (1.96) .094 (4.59)

.078 (1.78) .081 (2.01) .002 (0.09)

Service -.076 (-2.90) .009 (0.20) .090 (1.55) .042 (1.46)
.171 (3.10) .116 (2.37) .110 (3.24)

Precision Produc- .113 (4.31) -.019 (-0.45) .082 (1.54) .113 (5.09)
tion, Craft .073 (1.41) .107 (2.51) .'.,3 (-1.14)
& Repairs

Transportation & .060 (2.04) .012 (0.09) .116 (1.38) .129 (3.38)
Material Moving .?09 (1.77) .015 (0.21) .061 (1.21)

Farming, Forestry,
and Fisheries

-.021 (-0.36) -.059
.155

(-0.47)

(0.75)

.317

.041

(1.69)

(0.28)
.139
.037

(1.51)

(0.37)

Laborers (excluded) -.057 (0.97) .100 (1.56) .060 (2.36)
.062 (0.84) .181 (2.9C) .070 (2.39)

NOTE: Qualifying training--occupation interaction is listed first within category,
then skill improvement training-occupation interaction is listed.
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truck drivers, and farmers have returns under 5 percent. Since many features

of formal training are controlled for, these differences must also reflect

differences in specificity of training or heterogeneity.

Most of the coefficients of qualifying informal OJT are significantly

positive, with managers, sales workers, precision crafts workers, truck

drivers, and farmers being over 10 percent, suggesting either more hetero-

geneity in ability or quantity of training or more generality of training in

these occupations. Returns to skill improvenent informal OJT are not so high

on average, with only sales workers and the services having returns over 10

percent and only two more significantly greater than O.

In general, the services, sales workers, transportation and material mov-

ing workers, and farm workers had the highest returns to training, given that

features of training were controlled for, whereas technicians had generally

low returns. In all occupations, however, the return to one type of training

or another was significantly positive. The occupations with the highest

average returns (intercepts) also generally had the lowest returns to

training.

Conclusion. This examination of the efr,cts of training on earnings has

found that the major categories of training (schooling, formal company train-

ing, and informal OJT) have significantly positive effects on earnings. How-

ever, among these, the returns to job-relevant schooling are lowest, especial-

ly for predoctoral schooling and skill improvement schooling, suggesting that

the return to job-relevant schooling is not that much greater than that for

more general education. These general results are fairly consistent across

sex-race subgroups, although black males have greater returns in some cate-

gories. It also shows that returns to qualifying formal company training fall

with experience, whereas returns to skill improvement schooling rise with

experience. Finally, there are some significant differences in returns to

training across major occupational groups.
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6.0 IMPLICATIONS AND POLICY RECOMMENDATIONS
John Bishop

6.1 Reasons for Underinvestment in On-the-Job Training

From the point of view of public, policy, the most important conclusion

fr4n the preceding analysis of on-the-job training is that from society's

point of view, employers and employees undey'invest in general on-the-job

training.' This occurs for four reasons:

The worker's discount rate (the rate at which the worker can bor-
row and therefore trade off future consumption for current con-
sumption) is considerably higher than the social discount rate
(the interest rate on government bonds). This occurs because
workers cannot borrow at reasonable ioterest rates to finance
consumption while they invest in general OJT.

The tax rates faced by the worker when the returns to the invest-
mentare being received are typically higher than the tax rates
when the costs are being incurred.

Other employers do not perceive accurately the quality of the
general OJT received by the worker and, as a result, do not fully
compensate the trained worker if he or she recei'es good training.

If a minimum wage constraint is binding, the starting wage on a
job will have to be higher than it would otherwise have been and
this increases the cost of training and thus reduces its amount.
A second impact of the minimum wage is that the rise in the start-
ing wage is partially compensated by a fall in the wage rate in
the posttraining period. This increases the quit rate, which in
turn reduces the payoff to training and therefore the amount of
training.

Evidence supportin; these conclusions is discussed in the following sections.

High Borrowing Costs

Because of the fear of turnover, employers (re not willing to pay for

general training that is visible and useful in other firms. Since the employ-

er will not pay for general training, it will be offered only to those workers

who pay for it by accepting a lower wage during the training period than could

be obtained elsewhere. The more intensive the training, the greater the re-

quired reduction in wages will be. Many workers are unwilling to accept a

large reduction in their current standird of living, and, since they are un-

able to borrow at reasonable interest rates, they forego the investments in

general on-the-job training. The government recognized long aqo that people
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going to school needed access to low-interest, government- guaranteed loans.

Workers investing in general on-the-job training have a similar need but are

not eligible for such loans unless they happen to be part of a training

program run by an accredited educational institution.

The Progressive Income Tax

Progressive income taxation tends to discourage investment in general on-

the-job training. The worker's costs of investing in UJT is the lower wage he

or she must accept during the training period. These costs are expensed in

the year they are incurred, so if all individuals paid taxes every year and

faced the same marginal tax rate every year, the tax system would have neutrai

effects on OJT investment. However, investments in UJT are typically made at

a time when the individual has no tax liability or a lower-than-normal margin-

al tax rate and the benefits are received when earnings and marginal tax ^sates

are higher. As a result, the after-tax benefits of an OJT investment are re-

duced more than the after-tax costs and this discourages such investments.

Transmitting Information about a Worker's General Skills

In the U.S. labor market, hiring decision makers have a very difficult

time assessing the quality of the general human capital obtained From on-the-

job training. This fact increases turnover, lowers wages, and lowers produc-

tivity. Since part .f the reason for getting general training is to improve

the worker's marketability with other employers, not recognizing the b-".fits

of this training reduces the incentive to invest in general onthe-,job train-

ing.2 Doing an espe,lially good job of training employees will benefit the

trained workers when they 1.Ave the firm only if the firm clevelops a reputa-

tion for being a good trairer.3 Past experience witn tr,e former employees

of a firm s probably the primary oeterminant of a firm's reputation as a

trainer. As a result, :mall firms, firms with very low rates of turnover, and

fi' 6 that are new the community are likely tJ be unknown quantities.

Large firms that turn over a reasonable share of their trainees are likely to

develop a reputation (good or bad) for the training that they provide. It is

well kncs4n, for instance, that IBM and Gen., 31 Electric provide excellent



training to their newly recruited junior executives. This positive reputation

helps their separating employees find better jobs, and this in turn helps the

firm recruit the best possible candidates when it is hiring. Even though a

good reputation as a trainer forces than to pay higher wages in the post-

training period, most firms have a strong interest in establishing such a re-

putation. The armed forces are aware of this, and thus they millions of

dollars advertising the quality and civilian usefulness of their training.

The lack of full reward for improvements in general skills if one leaves

one's current employer affects the incentives for the trainee to devote time

and energy to learning general skills. The higher the worker's likelihood of

leaving the firm, the lower is that worker's incentive to devote himself or

herself to learning general (or specific) skills that are not immediately

visible to other employers. This means that the underinvestment in general

OJT is greatest for temporary and seasonal employees and for young people as a

group.

The poor quality of the information about a job candidate's yeneral

skills and the resulting underinvestment in general training (both on the job

and in schools) is a major institutional flaw of U.S. labor markets. Formal

systems for certifying the competencies gained through on-the-job training

exist in the United States, but they have .ot achieved the widespread usaye

they deserve. The apprenticeship systems of Switzerland, Austria, and Germany

are probably the best examples in the world of a widespread and effective sys-

tem of on-the-job training and competency certification. One of the most im-

portant features of these apprenticeship systems is the requirement that the

apprentice pass written and practical examinations in all the skills that are

part of that o:cupation's curriculum. The master/teacher must arrange for the

apprentices to receive instruction at another firm or at a special employer-

run school if traininy cannot be provided in all the skills that zrP

in the curriculum. The examinations are set and scored by a local committee

of masters (skilled workers) and employers so the quality of the training

provided by the firm and the master is put to a public test. Passing this

apprenticeship exam is of benefit not only to the trainee, it is important to

the masters as well, for both their reputation amonyst ...heir peers and their
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i
aoility to recruit high-quality apprentices depends upon it. As a result, 90

pe-%ent of German apprentices remain at 1 employer for the full 3-year appren-

ticeship period, and 90 percent of these pass their test (on the first or sec-

ond try). The apprenticeship systems of the English-speaking nations are

based on time served rather than competencies achieved and are considerably

less successful in standardizing and upgrading the training that occurs.

The examination at the end of the training process is the key to main-

taining quality control. In the late 19th century, the Swiss educational!

training system went through a period of crisis and self-examination not yn-

like that which '-- inderway in the United States with the Nation at Risk

report. The ,cation had to export to survive but the quality of workmanship

was lw and deteriorating. The Swiss assigned blame to their apprenticeship

s.;,ste.a and proceded to reform It by ending apprenticeship based on time served

and instipaing written and practical examinations set by local committees of

employers and workers. The high sta'ddards of workmanship for which Swiss

workers d.2 relflowned are not an iaherent trait of national character but

rather are the consequence of the institutions that teach, test, certify, and

publicize this workmanship.

The Effect of Minimum Wage on Employer TrainivI

A number of economists have argued that :,he minimum wage discourages on-

the-job training of inexperienced ar' unskilled workers (Hashimoto 1982,

Leigqon and Mihcer 1981). The reasons for expecting the minimum wage to have

this impact need explanation.

Providing training to a new employee is costly. The new employee is not

very productive at first, and other workers must take time away from *weir

regular activities to give instruction to the new dire. Many of the skills

that the new employee learns have application in other firms as welt. To

avoid losing the worker to another firm, the employer that is providing the

training must raise the wage es the trainee's productivity increases. Jobs

that ofeer training and the prospect of future wage increases are more attrac-

tive than those that do not. The competition for these jobs will enable em-

ployers offering general traininy to obtain workers at lower wage rates.

6i5i-i .-
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Minimum wage legislation, however, prevents wage rates from falling bolo,

the legislated monetary figur;.. Lacking the ability to yet new employees to

pay a major share of the costs of general trai, g (by ac;:epting a low wage

during the training period), employers will adopL. production technologies that

minimize the skill requirements of the job. The evolution of the diner and

the small, family-operated restaurant into franchised fast food operations us-

ing specially designed machines and prepackaged food is an example of how this

is accomplibried. By reducing the skills required to do the job, the employer

shortens the time it takes for new employees to reach maximum productivity.

The same people may have the job but they are taught less, and what is taught

is useful only in that firm--not elsewhere. Opportunities for promotion are

minimal and wage increases are small or nonexistent.

Although the theoretical case for the proposition th the minimum wage

discourages-OJT is strong, very little evidence of such an effect has been

presented. Direct measures of OJT have not been available. Efforts to test

this hypothesis have had to use indirect methods that have not yielded

conclusive results (Hashimoto 1980 .

If the minimum wage does effect investment in UJT, iLs effect will be

visible in the jobs whose starting wages are at or below the minimum. Many of

these jobs will have had to be redesigned to minimize training time and the

development of general skills. This possibility was tested in an analysis of

19b0 data on training obtained in the first wave of the Nationai Employer

survey (Bishop 1982). This survey contains two measures of inputs into

on-the-job training--the time spent training the employee by management and

the time spent by co-workers--and one measure of training output--the reported

change in productivity of the worker. These measures make possible a more

direct test of the impact of the minimum wage on OJT than has been possible

previously. At the time of the first-wave interview in 1980, the minimum wage

was $3.10 an hour. The new hire about whom the wage rate and productivity

questions were asked was hired in either 1979 or 1978 when the minimum wage

was $2.90 7 $2.65 respectively. Dummies were defined for wage rates less

than $2.'5, wge rates between $2.75 and $3.05, wage rates between $3.05 and

$3.15, ind wage rates between $3.15 and $3.50. It was hypothesized that the

first three of these dummies would have a negative impact on time spent in

training and on productivity growth. The hypothesis implied a curvilinear
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relationship where, "'aiding job requirements and worker credentials constant,

jobs offering the least amount of training would be those paying at or below

the minimum wage and those paying very high wage rates.

The empirical results are presented in table 6.1. As hypothesized, the

continuous measure of the wage rates had a negative coefficient in all 3

equations, 2 of which were sta,Astically significant at the 0.05 level on a

one-tail test. All the coefficients on the dummies capturing the effect of

the minimum wage were negative as hypothesized. Four of the 8 coefficients

were statistically significant at the 0.025 level on a one-tail test. They

imply that jobs paying $3.10 an hour offered 3.3 fewer hours of training by

management (a reduction of about 15 percent) and 4.5 fewer hours of train-

ing by co-workers (a reduction of about 30 percent). The growth of the pro-

:tivity index is 2 points lower (a reduction of about 15 percent).

TABLE 6.1

IMPACT OF THE MINIMUM WAGE ON
ON-THE-JOB TRAINING

Training by Training
Management by Peers

Variable during during
1st month 1st month Change of
(hours) (hours) Iroductivity Index

Wage LT $2.75 -8.44 (2.26) -5.44 (2.65) -4.14 (2.70)

Wage $2.75 - $3.05 -2.99 (2.19) -2.66 (1.34) -2.89 (1.96)

Wage $3.05 - $3.15 -3.33 (1.34) -4.52 (3.72) -2.18 (2.43)

Wage $3.15 - $3.50 -1.43 (1.33) - .10 ( .80) -1.47 (1.64)

Wage Rate - .64 (1.94) - .37 (1.24) - .36 (1.64)

NOTE. Other variables included in the model were the sex, age, education, and
1.--ious relevant work experience of the new hire, establisftnent size, unioni-
zation, percent white collar, percent crafts, dummies for industry and subsidy
program, average wage rate in the community, and a long list of job descrip-
tors based on the job's DOT code. The productivity change regression had ad-
ditional controls for tenure on the job. See chapter 8 of Bishop (1982) for a
complete descrjption of the data and models.
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The hypothesis that the minimum wage reduces training was also tested us-

ing 1982 data on training investments and produt.,rvity growth. Both the wage

of workers with 2 years of tenure anu a dummy for that wage being at or be-

low the legal minimum were added to models prcdicting the logarithm of the

typical new hire's training intensity during the first 3 months of employ-

ment and the increase in productivity between the first 2 weeks and the end of

the second year for the typical new employee. The models estimated had a

complete set of controls for occupation, industry, and other characteristics

of the firm. The results of these regressions are presented in table 6.2. In

the training intensity equation, the coefficient on the dummy for the minimum

wage is negative and highly significant. The results imply that when the min-

imum wage constraint is binding it reduces training intensity by 25 percent.

Productivity growth is lower as well. Coefficients on the minimum wage

dummy are negative in both of two alternative specifications (an .solute

growth of productivity specification and a logarithmic growth model), and it

is significantly negative in the absolute change model. The magnitudes of the

estimated impacts of the minimum wage are similar in both specifications. The

results imply that because it lowers training binding minimum wage constraint

is associated with lower productivity at the time of the interview by about 5

percent and reduces the growth of productivity by 12-17 percent.

Evidence of Underinvestment from the High Rates of Return to OJT

If tnere is underinvestment in general OJT, we would expect to find pri-

vate rates of return to OJT to be very high. The studies that hwie estimated

the return to OJT investments by workers find that rates of return are very

high. For instance, after adjusting for inflation, the real rate of return to

OJT investments by the worker was 12.6 percent per year for those who went to

college and 19 percent for those who aid not attend college (Rosen 1982).

These rates of return are considerably higher than the real rates of return of

about 4 percent on corporate bonds and of about 5 percent for schooling. Some

estimate the rates of return to be even higher (Mincer 1974).

6-7
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TABLE 6.2

THE DETERMINANTS OF THE TRAINING OF THF. TYPICAL NEW HIRE

Product! v Ity Growth

Intensity of

Training Absolute Proportionate

Variable First 3 Mcnths Change Change

Job Char :teristics

Wage Is at min!mum wage -.278*** (2.8) -4.21** (2.1) -.047 (.9)
Wage after 2 vears on the Job .015 (1.3) .11 (.5) .014** (2.4)
Importance of vocational education .349*** (6.3) .80 (.4) .015 (.3)
Specific vocational preparation -.020 (.8) .57 (1.2) .026* (1.9)
General educational requirements .073 (1.2) .38 (.3) -.015 (.5)
Clerical .302*** (2.8) 4.39** (2.0) .061 (1.1)
Sales .620*** (4.2) 4.64 (1.6) .331' (3.0)
Retail sales -.318** (2.0) -7.81** (2.4) -.281*** (3.4)
Professional .121 . (.8) .15 (.0) .016 (.2)
Managerial .024 (.2) -1.14 (.4) -.033 (.4)
Service .106 (1.1) -2.07 (1.0) -.046 (.9)
Crafts .054 (.5) -3.97** (2.0) -.130** (2.5)
Proportion craft or white collar .423*** (4.1) 8.42*** (4.0) .266*** (4.9)
Log cost of machine .054*** (3.0) .21 (.6) .016' (1.7)
Hours per week .019*** (5.5) .03 (.4) .001 (.7)
Temporary Job -.293*** (3.7) -3.71** ,2.3) -.096** (2.3)

Trainee Characteristics

Proportion under 25 .374*** (3.5) 4.59" (2.1) .148*** (2.6)

Proportion union -.184 (1.6) -5.63** (2.5) -.136** (2.3)

Employer Characteristics

Log establishment employment -.210*** (2.7) -3.45** (2.2) -.074* (1.8)
Log employment squared .034*** (3.1) .79*** (3.6) .017*** (2.9)
Log ratio firm/establishment

employment
.046** (2.0) - .10 (t2) -.001 (.1)

Employee growth during 1981 -.192 (1.1) 1.82 (.5) .054 (.6)
Employee growth during 1981 .448' (1.69) -5.61 (1.0) -.131 (.9)

If positive

Market Characteristics

Log alter employers using
same skills

-.050*** (?.8) - .39 (1.6) -.017' (1.9)

Log labor market size .036 (1.6) - .48 (1.0) .002 (.2)

Standard error or estimate 1.185 24 .623

R squared .155 .084 .090

NOTE: The models als.-.% contained dummies for Industry (construction-mining manufacturing,
transportations-utilities, finance - services), the local unemployment rate, the growth
rate of employment 1;1 ,!,41 labor market, and the proportion white collar. T-statlstics
are In parentheses tc the right of the coefficient.

*** Indicates that the estimate !s significant at the 1 percent level (two-sided),
** Indicates that the estimate Is significant at the 5 percent level (two-sided),
* Indicates that the estimate Is significant at the 10 percent level (two-sided).

BEST COPY AVAILABLE

2 7 ,)t;

6-8



Our data also support a conclusion that total rates of return (combining

both worker and employer benefits and costs) to OJT in the first few months of

employment are extremely high. The employers interviewed in the 182 survey

report that new hires are 32 percent more productive on average in the 3d-

12th week of employment than in the first 2 weeks. Since the training that

produces this dramatic increase in productivity is occurring over the :.ourse

of only 2 months, the calculated costs of this training are not likely to

exceed 2 months of output from the new worker. If so, the average rate -f

return to this training exceeds 100 percent. Employers also reported that

over tne course of the next 21 months (up to the worker's second anniversary

at the firm) productivity typically increases another 26 percent. Average

rates of return on the training investments that produce this productivity

gain are many times higher than the real rates of return to corporate bonds

and schooling.

6.2 Policies to Encourage Gri-the-t;ob Training

The primary justification for public control and subsidy of schooling and

public involvement in ocher forms of education and training is the fact that

the individual who gets the education and training receives only part of its

benefits. When deciding on the type and amount of education and training to

undertake and how hard to study while at school, most individuals are taking

only private benefits into account. The private benefits of an educational

experience are many: the enjoyment derived from being a stiient or pleasing

mom and dad, the higher after-tax income, the prestige and consumption bene-

fits of having an education (or a job that requires heavy on-the-job train-

ing), the private benefits cf improved health, and so forth. These private

benefits account for only part of the total benefits to society of education

and training, however. People who have received more or better education and

training or who achieved more during the experience oenefit others in society

by paying higher taxes, by making discoveries or artistic contributions that

benefit others in the society, by eeing more likely to give time and money to

charity, by being less likely to experience long periods of hospitalisation

that are paid fo,' by insurance or government, and in many other ways ("aveman
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and Wolfe 1983). Economists call social benefits such as tnese "spillovers"

or "externalities." Private decisions will lead to an insufficient quantity

and insufficient quality of education and training and insufficient achieve-

ment by students, unless public agencies intervene and partially subsidize the

cost or add to the rewards. The appropriate amount of public subsidy is

closely related to the size of the spillover or externality benefits of educa-

tion and training (Hartman 1973; Mundel 1973).

Evidence has been presented in this study that on-the-job training pro-

duces spillover benefits just as schooling does. When an individual receives

extensive, high-quality on-the-job training, they also benefit others in the

society by payiny higher taxes, by being less likely to require welfare and

unemployment insurance, by being more likely to make scientific and technolog-

ical advances, and by being more productive on their jcb (and not being com-

pensated "for it). In addition, labor market distortions, such as the minimum

vage, Lick of access to loans, and lack of certification of OJT, cause indi-

viduals and firms to ct )se less OJT and lower quality OJT than is desirable

from society's point of view. Clearly, there is a need for tne yovernment to

promote increases in on-tie-job training.

How might government induce firms and workers to increase investments in

general on-the-job traininy? Since the returns to training cannot be distin-

guished administratively from other labor earnings ant. profits, lowering the

rates of taxation on these returns is not a feasible policy option. Policies

that promote general on-the-job training either remove artificial barriers or

snbsidize the costs of the investment. Seven policy options are reviewed in

this section:

Lower turnover.

Improve current systems of certifying tne qualit, (1 on-the-job

training.

Allow jobs that offer considerable general training to pay wage

rates below the legal minimum.

Make workers who are undergoing a significant ardount of general

on-the-job training eligible for low-interest goaran-z.--ed student
loans.

Encourage public educational institutiori to provide traininy at
the work site that is customized to needs of the partic tar

employer.

C -10
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Subsidize a firm's training expenditures actove a certain
threshold.

Subsidize the training of workers be,ny prepared for certain
critical shortage occupations.

Loweriny Turnover

If rates of turnover were lower, the rate of return to both yeneral and

specific training would rise and the amount of such investments would in-

crease. Particular efforts should be made to lower turnover in jobs that of-

fer considerable training. This can be done by being more careful in hiring

selections and by designing compensation schemes that induce people with low

quit propensities to seek the job in the first place. The analysis of the

time and care employers invest in making and selecting new employees found

that they are more careful when filling jobs that offer or require consider-

able on-tile-job training. When OJT was considerable and job security provi-

sions substantial, more people were interviewed, references were more likely

to be checked, and more time was spent per applicant. Nevertheless the total

amount of time spent making hiring selections--about 10 hours per position

filled--is very low ana the crucial interview stage has been proven to have

very low validity.

Hiring selections would be improved if less emphasis were placed on the

Interview and more emphasis placed on aptitude tests and job knowledge tests

tnat examine the individual's prior knowledge of the occupation. Tests of

general mental ability such as tne GATB, ASVAB, and the SAT are highly valid

predictors of both success ir on-the-job training and later job performance.

The primary reason these tests are such good predictors of job performance is

that they measure the capacity and speed of learning new things. Job knowl-

edge tests should also be used to make hiring selections botn because they are

good predictors of job performance and because they can be used to identify

the skills ana competencies the job candidate already has, so that the firm's

training does riot repeat material alreey known. Another approach to making

better hiring selections is developing referral relationships with vocational

teachers at local high schools, technical institutes, and colleges and giving

preference to young people coming directly from a school experience over young

workers who have been out of :chool a while and have been hopping from job to

job.



Another way to reduce turnover is to design incentives into the job that

(1) induce those who have high quit propensities to look elsewhere and (2)

make it attractive to stay with the firm. This can be accomplished by setting

lower wage rat-5 in the training period and promising rapid increases in com-

pensation and greater job security as the worker becomes more productive. De-

spite the fact that during the training period new hires are often less than

Half as productive as experienced workers, the entry wage in many American

jobs is not far below the top wage for that job. The starting wage for ap-

prentices in Switzerland and Germany is almost always less than half and some-

times less than one-fifth of the wage that will be received after the 3-year

training period is completed. Their apprenticeship training is much broader

and more thorough than training typically received by U.S. workers. New

employees at Japanese firms also receive a much more comprehensive and well-

rounded training. They start at a low wage but their wages increase rapidly

with tenure at the firm. The U.S. labor market would be more efficient and

total investments in OJT would be greater if firms competed for new hires by

advertising the training that will be offered and the high wage rates that can

be had in the future rather than by offering high wage rates for entry-level

jobs.

Certification of On-Job-Training Accomplishments

Incentives to offer more and better OJT would be strengther. if employ-

ers advertised the training opportunities available at their firm, discussed

`,he training to be received with the new hire on the first day, and awarded

certificates for completion of ,onnal training programs or achieving compe-

tence in a specific line of work through informal OJT. Such a system would

probably result in both the supervisor and the employee taking the training

function much more seriously. The certificate and the recognition it signi-

fied would be a source of pridE to the worker and his family. The certifi-

cates would also signal to other employers what has been learned on the job

and improve the worker's marketability if he or she should leave the firm.4

The amount and quality of OJT would be better recognized by the labor market,

resulting in better matches and more effective Ise of people's skills and

stronger incentives to provide broader and higher quality training.
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An industry wide system with common standards across firms would, of

course, be the preferred way of certifying training experiences. Trade asso-

ciations in banking and construction and a variety of other industries have

sponsored the development ar.d dissemination of competency tests that are ne-

cessary tr create a truly uniform system of certification. Competency tests

have also been developed by the National Occupational Competency Testing In-

stitute, American Institutes for Research, and Departments of Education in

Florida and Uhio (Chalupsky, Phillip-Jones, and Danoff 1981). Although most

of these -4 have been designed for certifying the vocational training

provided by schools, they could be adapted for use in certifying apprentice-

ships and other forms of on-the-job training. the fed'ral government could

encourage the development of these competency certification schemes by award-

ing developmeat contracts to trade associations. The highly developed systems

of ccripetency certification in Germany, Austria, and Switzerland that are

administered by joint employer- union boards are examples Of what is possible

in the riyht setting.

Exemptions from the Minimum Wage

The minimum wage 'educes on-the-job training in certain jobs. Exemption

of jobs that offer considerable general on-the-job training would remove a

barrier to greater UJT. At present jobs and internships that are part of an

occupational training program run by an educational institution can be exempt-

ed from the minimum wage and often pay no wages for up to a year. This exemp-

tion should be extended to apprenticeships and other jobs that offer consid-

erable training. Eliminating the minimum waye, however, might not end or

dramatically reduce the underinvestment in general OJT, for the minimum wage

is probably a bindiny constraint for only a small minority of jobs.

Low-Interest Loans for General UJT

Since lack of access to loans at easor2ble interest rates is one of the

most important reasons for wor::er underinvestment in UJT, solving this problem

would automatically stimulate investment in general UJT. If there were an ad-

ministrative!y practical way of aefining populations of workers who are heavi-

ly investing in general OJT, such individuals could be made eligible for guar-

anteed student loans. The need for loans is greatest when training period



wages are ..:.tremely low, so it would probably be desirable to limit eligibil-

ity to training slots or jobs which pay the minimum wage or less. To elimi-

nate from eligibility the millions of secondary labor market jobs that provide

little or no training, there would also probably be a requirement that the

trainiAg prepare the individual for a job that paid at least 50 or 100 percent

more than the minimum wage. At the completion of training the trainee would

have to receive a certificate attesting to the skills acquired. Although such

rules would limit the number of eligible jobs, there would also probably have

to be a requirement that some minimum proportion of training period be spent

in a training activity. This would require that some employers be audited

regarding the actual time employees spent in training.

Customized Training

Since general OJT typically gets mixed together with specific OJT and

both occur simultaneously with actual production, the primary difficulty in

promoting general OJT is finding a practical way of measuring it. One way to

pronote on-the-job skill training without having to solve the measurement

problem is for community colleges (or some other public agency) to establish

cooperative training ventures with specific local employers in which teachIrs

on the college's payroll or trainers contracted by the public agency provide

training that meets that employer's specifications but is also useful at other

firms. Many states and localities now offer this kind of aid to companies

that open or expand plants in the community. The purpose of these cooperative

efforts is not just to subsidize and promote on-the-job training. Proponents

of customized training contend it serves as an inducement for new high-tech

companies to locate in the state and as an aid to local firms struggling to

keep Ld with east-changing technology (New York State Edu( .ion Department

1984). Another benefit of customized training is that the involvement of an

educational insjtution facilitates the award of credentials that will make

the skills gained more visible to ether employers.

Publicly subsidized institutions are becoming increasingly important pro-

viders of swill training that is custonized to a particular employer's needs.

Not clear, however, is whether publicly controlled institutions are always the

best provider of such training and whether, lacking the public subsidy, they
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would be effective competitors in this market. Often the best provider of

specific types of customized training will be a private technical college or

institute, ah individual, a community-based organization, or another firm

(e.g.,the maker of equipment that is being installed at a firm). If these

alternative providers are to be given a char'ce, the public funds set aside for

custonized training should be administered by a public agency that can select

the best local provider and contract for the training in an expeditious man-

ner. The responsibility for administering such a program could be assigned to

the state department of education, as in New York; to the JTPA private

industry councils; or to some other ad hoc agency.

Cooperative arrangements of this type are desirable, but they will pro-

bably not become general enough to solve the general problem of underinvest-

ment in OJT. Cooperative arrangements will probably never account for a large

share of on-the-job training for two reasons: limited budgets and the high

costs of customizing the training to the employers needs, and difficulties

inherent in determining who is to provide the training and he costs are to be

shared. If customized traininy is to be attractive to firms, these costs- -

staff time, paperwork, and delaymust be kept to a minimum. New York State

has demonstrated that it is possible to negotiate and contract for training

quickly and at low cost. Nevertheless, when a firm has the option of using

its own staff 4o training, these costs will loom large and probably result

in most firms choosing to do their own training.

Although the adoption of all five of the previously mentioned proposals

would, in all probability, significantly increase OJT, each one addresses only

One cause of the general problem of underinvestment. A more direct attack on

the underinvestment protlen Lhrough a direct subsidy of OJT necessitates a

practical administrative mechanism for defining what is to be subsidized. The

prublen of meacurement is a difficult one but it can be solved and two practi-

cal proposals for subsidizing on-the-job training are presented. The first of

the proposals is a marginal subsidy of the firm's training expenditures. The

second proposai is a subsidy of on-the-job trainirg in certain critical short-

age skills.
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Marginal Training Subsidy

A marginal training subsidy (MIS) would offer a partial subsidy of a

firm's training expenditures above a threshold level. The rate of subsidy or

tax credit would be set between 10 and 33 percent. The training costs that

would be eligible for subsidy would include payments to industry training

funds, tuition reimbursements for job-related training, contributions of mate-

rials or staff time to vocational-technical institutions, the budgeted costs

of the firm's formal training of new and continuing employees, and certain

costs for informal training of new and upgraded employees.5 Although the

measurement of the costs of informal training is difficult, it must be at-

tempted if choices between formal and informal training are not to be dis-

torted.6 The subsidizing costs of informal training would be limited to

trainee time and trainer time during the first year of employment or during

the first-3" months before or after a major promotion and change in job respon-

sibility. If the trainiAg is formal, certain additional expenses--books and

materials, rental of teaching machines and equipment or office space dedicated

entirely to training, and payments to training vendors--would be eligible for

subsidy. Formal traiging would be subsidized regardless of length of tenure

or whether the worker received a promotion.

Participating companies with more than 100 employees would be required to

have a training advisory committee with worker representation. At the outset

of the training the trainee would have to be given a written description of

the purposes and nature of the training. At the conclusion of the training

program or the firm's fiscal year, the employer would be required to award

each trainee a certificate describing the number of hours of formal or infor-

mal training, skills taught and the competence achieved.

The threshold that must be exceeded before a subsidy or tax credit would

be paid would be equal to 10 percent of the firm's or establishment's wage

payments to employees with less than 1 year of tenure at the firm plus 1.5

percent of wage payments to all other employees. The threshold is higher for

firms wti.h many new employees because (1) new employees tend to receive more

training than continuing employees, and (2) the costs of informal training are

subsidized only during the first year on the job and for a short period after
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a promotion. A subsidy above a threshold has some important advantages over

an obliyation to spend a minimum amount on training (as currently in operation

in France):

Firms that are big trainers (and therefore probably efficient
trainers) of skilled workers would always face an incentive to
expand their training.

In France, where there is an obligation to spend 1 percent of

wage bill on training, the great majority of employees work at
firms that exceed their obligation to spend, so at the maryin,
there is no public encouragement of additional training for the
majority of French workers. A subsidy above a threshold avoids
this problem.

Paper work is reduced because most firms would not apply for a

subsidy in most years. Year -to -year variations in training
expenditures are likely to be larye at small firms. Such firms

would most likely spend above the threshold only in years in

which there is a major expansion of employment or the irstalla-
tion-of new equipment.

Employers who feel that the administrative burdens of the
suosidy are too higli are free not to participate.

All employers -- profit making, nonprofit, and yovernmental--should be

eligible for the marginal training subsidy if their training expenditures ex-

ceed the threshold defined for their organization.? In order for incentive

effects to be maximized, employers must feel they are assured a larger subsiay

payment if they increase their training investment. Together thesP two con-

siderations imply that the MTS should be administered as a subsidy entitle-

ment, as a tax credit against a hroad-based tax on tne firm's wage bill like

Federal Unecployment Insurance Tax or social security tax, or as a tax credit

against income taxes that can be sold to other firms 8 The MTS would be

financed either out of general revenue or a special training tax on the 4a'Je

dill of all employers. In order to yive firms time to set up the accounting

procedures to recora training expenditures, it would be phased in ac least a

year after the legislation is passed.

The MTS has a number of important advantayes:

The social benefits of on-the-job training are probably just as
large as the social benefits of occupationally specific training
provided by schools. The MTS would create an incentive for
firms and workers to generate more of such benefits and would
reduce currently prevailiny distortions of the choice between

these two modes of providing occupationally specific tra!qiny.
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Since the employer pays 67-90 percent of the cost of

training, there is always an incentive to be efficient.

The choice of which jobs to train for and how to do the training
is made by the employer, not by a school or goverment official
or the trainee. The employer is the person best able to project
the firm's future need for skilled workers and to select the
best method of training for those skills.

The certificates awarded et the end would probably be a source
of pride for employees. By signalling to other employers what
had been learned, the certificates would improve the trainees'
marketability.

The inclusion of the costs of informal training in the defini-

tion of subsidizable training expenses is fair-to-small business
and reduces the tendency of the subsidy to distort choices
between formal and informal training. Altough the MTS is not
directly targeted to the unemployed dislocated worker, it will
nevertheless reduce unemployment. The MTS reduces unemploy ment
in two ways:

It encourages firms to hire and train new workers and to

retrain rather than lay off workers whose skills are
becoming obsolete.

It encourages the firm to expand the supply of skilled
workers rather than engage in a bidding war for the limited
supply of already trained workers, thus producing an
acceleration of inflation.

The MTS should discourage turnover. A firm with high cates of
turnover will have a higher threshold and will as a result
receive a wailer subsidy payment.

The MTS has as its objective expansion and intensification of on-the-job

training. Only 2 small reforms of current practice are proposed -- setting up

training advisory committees at firms with more than 100 employees and pro-

viding trainees with a certificate describing the training that has been re-

ceived.9 All the really important decisions- -who is to be trained, what is

to be taught, and how it is to be taughtare made by the employer and to a

lesser extent by the worker. Workers influence these decisions by bidding for

jobs that require training, by selecting an employer who provides the desired

training, and by the commitment that is given to learning the material that is

presented.

Employers and workers probably invest over 2100 billion of time and re-

sources in formal and informal on-the-job training each year. Consequently,
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covering all employers and all kinds of training means cots can be kept down

only if the subsidy rate is set relatively low, tne definition of subsidizebie

expenditure is restrictive, and the threshold is set relatively high.

A Critical Skills Training Incentive (CSTI)

An alternative approach to promoting more private investment in on-tne-

job training is to target certain critical occupations that are experiencing

severe shortages. A subsiby would be offered for traininy newly hired and

transferred employees in a few seln..:ed occupations.

Selecting skills for which to provide '..raining incentive. Legislation

would restrict the subsidy to a limited number of industries that currently

export a major share of their output or er.e service firms that provide

specialized high-tech serviccs.1U To be eligible for a trainioy subsidy, an

occupation or skill would havE to involve considerable initial on-the-job

training, be required at many firms, and he in shortage. The determination of

whether an occupation is in shortage would be based on current data on changes

in relative waye rates, changes in vacancy rates or newspaper advertising if

available, and recent and projected growth of demand fcr the ski11.11 The

Department of Labor would be given a fixed budget and would select a limited

number of skilled jobs for which traininy subsidies would be available.

Unce an occupation had been selected as a potential candidate for subsidy

the Secretary of Labor would appoint an industry-labor committee to make re-

commendations reyarding the definition of the critical skill, the competencies

that a trained individual would be expected to have, and possible mechanisms

to ensure that subsidized trainees achieve these standards. The Department of

Labor would do a small survey of the costs of training and the length of the

training period that would serve as a basis for calculations for median train-

ing cost.12 The Secretary of Labor woule be empowered to make competency

certification (under the auspices of a multiemployer or union umbrella organi-

zation) a part of the mechanism for defining eligibility for a critical skills

training subsidy.13



Administration of the training incentive. Application for a subsidy of a

partic.ilar trainee must be made within 1 week of the start of the training

iitnin 1 week of the date of beginning work in the case of a new hire),14

The requirement of immediate apulication for the training subsidy his three

purposes: (1) the term is force, le aware of the subsidy when it begins

the training, which maximizes the .ocidy's incentive effect; (2) it allows

the Departmer,t of Labor to monitor continuously the number of trainees its

program has stimulated and to project future costs and the fullfillment of its

goals; and (3) ;'or the Firm, it locks in the terms and conditions of subsidy

that prevailed at the date training was commenced. If the Department of Labor

determines that more or less training is being undertaken than was needed or

budgeted, it has the right without advance notice to restrict or liberalize

the definition of subsidizable jobs skills, lower or raise the training cost

allowance, or eno that occupation's eligibility. Changes in rules would apply

to all training programs begun 1 week or more after the announcement of the

There would be no limit to the number of trainees for which an employer

could be subsidized, and the firm would not have to obtain advance agreement

from the department as to this number. The employer would only have to cer-

tify (1) that the training provided resulted in the worker's attaining the

critical skill, and (2) that the trainees did not have that skill prior to the

training. This certification would be audited on a random basis.15 Wo 9rs

who complete training would be awarded a certificate attesting to the skills

they have achieved.

The CSTI has a number of attractive features:

It is limited in scope to occupations in critical shortage.

Great flexibility is given to program administrators. (This is

essential because the CSTI is a new cuncept and it must respond
quickly to the changing needs of the economy.)

Workers who complete training are awarded a certificate that de-
scribes the skills they have gained.

The firm always faces a marginal incentive to expand itc, training
of targeted skills. It does not have to get prior a9 eement fran
Department of Labor about how many people to train '.an administra-
tive hassle tnat would be a major barrier to participation).

The firm is given an incentive to retain the workers trains.
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Despite the almost "entitlement" nature of the traininy subsidy,

its total cost is capped by the monitoring of usage and Department
of Labor ability to lower subsidy amcunts and tighten eligibility.

A sunset provision automatically ?rids a skill's eligibility for

subsidy.

Costs could be further reduced by requiring that firms already em-

ploying people in the taryeted skilled occupations exceed a given
level of traininy before being eliyiple for subsidy. It could be

assumed that in the normal course of events such firms would have
to replace 10 percent of their stock of workers with the taryeted
skills anyway. The subsidy could be paid for trainees above this

threshold.

Tne firm's administrative costs are kept low. The firm does rot

nave to calculate and report how much it is spendiny on training.

Eligibility for subsidy is a function of an outputthe number of
people trained for certain specific jobs--not a . .asure of input.

This creates a strong incentive to be as efficient a:, possible in

doing the training.

The Critical Skills Training Incentive has some important drawbacks,

however. Its success depends upon the wisdom and timeliness of the selection

of skills for which training subsidy is provided. Experience with federally

funded graduate fellowships should remind us how difficult it is for govern-

ment to forecast future demand for a specific skill and implement decisions to

extend or withdraw trainini subsidies in a timely manner. Graduate fellow-

ships were originally taryeted to a few shortage fields thought to be critical

to national defense. However, other fields campaiyned to be included and new

proyrams were started until almost every field of study was inclhded in at

least one agency's fellowship program. The number of fellowships eYpanded

even after the shortages of Ph.D.s in the field turned into a surplus. The

CSTI has features--the sunset provision, yreat administrative flexibility, and

a fixed budyet- that are intended to prevent a recurrence of the poor timing

that characterized tne yraduate fellowsni;,s proyrams. There is always the

possibility, however, that the projections of future demand will be wrony or

that politics will result in the wrony occupations beiny selected and that the

selective nature of the training incentive would increase rather than decrease

market distortions. Far this reason, the MTS seems to be the preferred mech-

anism for promotiny on-the-job-traininy.
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NOTES

1. If the interest rates facing employers are hiyner than the social dis-
count rate, there will also be underinvestment in specific training. The ae-
yree of underinvestemnt in specific training is considerably smaller than the
underinvestment in general training.

2. Lack of information about the quality of general OJT received can in-
crease investment in general OJT only under the very unlikely circumstances of
very high retention rates and large differentials between the rates at which
employers and employees trade off present before-tax income for future before-
tax income. Under these circumstances the employer's desire to invest in

general training may be stronger than the worker's desire. Because the wage
will have to be increased by an equivalent amount, employers cannot benefit
from (and therefore do not pay for) general training that is visible to other
employers. Consequently, as such training becomes more visible to other
employers, the calculus that determines the amount of training shifts to give
greater weight to the very high discount rates faced by the worker, possibly
reducing investment in general t^aining. The condition that would have to
satisfied. is that the retention rate would have to be equal to or greater than
the r& io of the firm and worker discount rates. Even if the worker were to
face yearly interest rates that were double the firm's rate (e.g., 30 percent
rather than 15 percent), the retention, rate would have to be above 85 percent.
Retention rates for the first year at a job are seldom above 50 percent and
average yearly retention rates for all employees new and old seldom exceed 85
percent. Yearly retention rates of employees who have been at the firm for
many years may exceed 85 percent, but these more mature workers will typically
have better access to capital markets than younyer workers and face a tax
regime that is neutral to OJT.

3. Well-trained employees who leave the firm that provided the training may
benefit if their new employer eventually learns of their greater-than-antici-
pated productivity and makes later adjustments to the wage or bases a promo-
tion on it. In the model just analyzed, high renegotiation costs prevent such
adjustments from occurring at the first employer. I. a third period were add-
ed to the model and retention in the second job modeled the same assumption of
high 'enegotiation costs, it would prevent the worker from benefiting from
better-than-expected training in the second job. If cne were to relax the as-
sumption that posttraining wage rates are prespecified and analyze a multi-
period model, the size of the distortion to training investment decisions
would be reduced, but it would not disappear. Productivity is measured with
error so one could never expect the new employer to perceive the full value of
the worker's greater- than- anticipated training. Furthermore, other employers
remain ignorant of greater-than-anticipated productivity. To all intents and
purposes this greater productivity is specific to the firm, so the worker will
only receive a small share of this greater productivity in higher waye rates.

4. Such a change clearly makes the worker better off. General training
woulr4 be recognized better and new equilibrium would result with higher wages
dftl-r training and lower wages during training. The firm would oe able to
luwer the starting wage by enough to ensure that it benefittea as well.
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b. To ensure that only training gets subsidized and not vacations or motiva-
tional sales meetings, subsidizable expenditures miyht be defined to exclude:
(1) travel to a remote site otner than the company's national or the appropri-
ate regional headquarters; (2) housing and food expenses ot more than $100 a
day; (3) costs of training nonenployees, part-time enployees working less than
50 hours a month, or employees for whom r: ore than 5U percent of compensation

comes from commissions; and (4) payments to speakers or presenters of a train-
ing session of more than $100 or $200 per contact hour, whichever is higher.
The costs of developing a training package or system for use in training one's
own staff would be an allowable expense.

b. A trainee would Ix-, considered to be engaged in formal or informal train-

ing if he or she is receiving group instruction, being instructed by a compu-
ter, reading manuals or instruction booklets, watching others do the work, or
being shown the work. A trainer's, supervisor's, or co-worker's time would L._
considered to be engaged in a training activity only if 100 percent of the
trainer's attention is devoted to the training purpose. If any output is pro-
duced during a training activity, it would have to be Oven to the trainee,
discarded, or given away. The following tests could be used to define a pro-
motion for purposes of calculating subsidizable training expenses: there

would have to be a new job title, noticeably Cifferent job duties, a wage in-
crease of at least 6 percent above the standard seniority or cost of living
increment, and the individual could not have held that particular job before.

In order for new employee training to be subsidizable, it would have to be as-
sociated with a wage increase by the end of that year of at least 10 percent
over and above the rise in the cost of living.

7. To 'nsure that employers who receive an MTS subsidy were aware of the
program at the time, it might influence their behavior if it could be required
that the employees make a preliminary application before July 1 of the calen-

dar year for which a subsidy is sought.

8. If the MTS is a subsidy, subsidy payments would be taxable income. If

the MTS is a tax credit, the firm would have to reduce its reported social se-
curity or FUTA tax payments by the amount of the tax credit.

9. To the ext'nt that the accounting rules used to distinguish training ac-
tivities from production activities affect the way training is conducted, this
is an unfortunate unintended consequence of the necessity of defining a dollar
quantity of training expenditure for each firm.

10. Examples might be communications, machinery, instruments, chemicals,
pharmaceuticals, electronics, computer service, and R&D laboratories.

11. For a skill to be eligible, both recent and projected rates of growth

would have to be Projections of future growth should be based on a

methodology that can be updated on a quarterly basis and that uses contempra-
neous market signals (such as current or forward prices of the industry's pro-
duct, new orders, or current industry sales or employment) to project future
employment. The methodology must he capable of giving timely warning of in-
dustry turnarounds like the one that occurred in 1981 in oil drilling and ex-
ploration. A projection ot rapid growth would be sufficient on its own (in
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the absence of high past rates of growth) only if tne evidence is particularly
strong (e.g., Culgressional passage of obliyatiunal authority for a huye
multiyear contract). Where classroom training at schools or colleges sub-
stitutes for OJT. information on the number of graduates of such programs
(recent and projected) would have to be compared to growth of demand.

12. The survey would not be very costly and would not take lung, once a
sample of enployers who have trained such workers was obtained. Although
visits to escablishments by specialized staff would be the preferred mechan-
ism, it could be done ever the phone. A telephone interview approach to
measuring on-the-job training costs for specific jobs has been developed by
the National Center for Research in Vocational Education and implemented by
the Gallup Oryaniza- tion at a cost of less than $75 per interview. The
training costs that would be measured by this survey would include

payments to outside vendors such as a training institution,
depreciation on machinery devoted 100 percent to training,
time of specialized training personnel that is spent in contact
with the trainee or preparing lessons,
time of supervisors or co-workers spent niving formal or informal
training to the nonworker above a 40 hour minimum, and
time of the trainee tnat is spent in a formal or informal train-
ing activity that is not directly productive.

The survey would also serve as a basis for developing an operational defini-
tion of the job or skill for which training subsidies would bz provided and of
the levels of the skills. The results of the survey would he reviewed by DOL
staff and the industry labor committee. DOL staff would make a formal recom-
mendation to the Secretary that the advisory committee could endorse or take
exception to as it wished. Training costs allowed in future years would be
indexed to the economy's average hourly wage, so the survey would only need to
be done once.

13. Systens for competency certification currently exist in construction,
telecommunications, banking, and a variety of other industries. lr some in-
dustries and occupations, an existing system(s) could be adopted "as is" or
modified; in other industries and occupations, a new system would have to be
developed. Since an occupation is eligible for a :ritical skills training
subsidy for only a limited period, a judgement would have to be made as to
whether the benefits of competency certification would ovtweigh the inevYcable
costs and delays that such a requirement would impose. In addition, in cer-
tain f st-changing fields codifying what must be learned ;n this way might not
be desirable. There would be an expectation that the organization sponsoring
the competency certification would conLinue the service after the end of the
period of the occupation's eligibility. Conditioning the CSTI on the exis-
tence of competency certification would tend to encourage industry groups
seekir designation of one of their job or skills as a critical skill to
create certification process for that job.

14. The application form could be quite simple, requiring only the name and
social secruity number of the trainee, employer ID number, the training estab-
lishment's name and address, the firm's name and address, the skill for which
training is beiny provided, the trainee's wage, and a description of the job
(including its wage) for which he or she is being trained.
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15. An advance opinion as to the eligibility of a proposed training program
(binding on DOL) would be available to employers who request it. The calcu-

lated amount of subsidy would be paid in equal semiannual installments over

tne training period that has been established for that skill. If the worker
is employed at the firm for less than the full training period, the subsidy
payment would be prorationed for the period he or she was at the firm. The

payments wouId be taxable income. Training establishments would submit semi-

annual bills to DUL for the subsidy payments due to it. The payment would be

made to the training establishment (even when that establishnent is part of a
multiestablishment because auditing would be carried out at the estab-

lisnment level and because the payment then shows up in the right place in
multiestablishment firms with divisional profit centers.
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